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Our Navy Explores Antarcticé 


By Krag AnmrRaLn 


Ricnarn E, Byrn, 


USN, Ret. 


IFith Hhestrations from 0. &. Navy Official Photographs 


T THE bottom of this planet lies am en- 
. thanted eontinentt in the sky, like a 
A pale sleeping princess. 

Sinister and beautiful she lies in her frozen 
slumber, her billowy white robes of snow 
weirdly luminow w ith amethysts and enveralds 
af ice, her dreams iridescent ice halos around 
the stin aml moon, her horeons painted with 
pastel shades of pink, gold, green, and blue. 

Such is Antarctica, luring land of everlast- 
ing mystery. The ite-imprisoned continent 
covers almost 6,000,000 square miles of the 
earth’s surface-- nearly at much as South 
America, Most of the interior actually is less 
known than the sunlit side of the minor, 

Tn the century since the land was discovered, 
fewer than 600 human beings have lived on its 
thores, Sirentike, it challenges the restless, 
adventure-hunery postwar world. 





Exploration a Navy Traditien 


Last winter thee challenge was accepted by 
the United States Navy, as part of its training 
und research activities, with the largest ex- 
Moring expecition ever orvanized—thirteen 
ships manne! by 4,000 men. I[t wos the 
hith, and by far the largest, polar expedition 
which | have Jer.” 

(4 the five, this woe the first which was 
entirely noyal, with the exception of a few 
Army and cheilian observers and scientists. 

Whatever T have been able to accunplish in 
the past as an explorer has been due largely 
lo my triining and experience as a naval 
officer. and tothe Navy's spirit of fair play and 
justice that give impurtance and dignity to 
the individual, 


Obviously, the technical education of any 


man whi is to exercise command in this branch 
of our armed services must include most of 
the specialties of the professional geographer. 
He must be competent riot only as a navigator 
hut as a map mtker, 10 astronomer, 0 sensitive 
and accurate observer of Nature, 

Seme af the foremost figures in the history 
of cur naval service, both here and abroad, 
have beet) explorers—especially explorers of 
the polar regions. The Ameticon list [Is im- 
pressive and inspiring—Peary, Wilkes, Kane, 
De Long, and many others. 

Among the outstanding names in the his- 
tory of the Antarctic have been those of 
Capt. James Cook, Sir James Clark Ross, andl 
Capt. Robort F. Scott All were of the Ruoval 
Navy, and Sir Ernest Shackleton was of the 
Naval Reserve. Bellingshausen was. a Rus- 
sian naval officer, D'Urville a French naval 
captain, The story of polar exploration 
would fll a much smaller yolume if the 
accomplishments of all these men were erused. 

In the Navy, battles with storm, distance, 
cold, loneliness, and hunger stand nearly ps 
hivh in the truditien of the service as battles 
with hostile fleets. The officer enters upon his 
career with this tradition as one of the im- 
pelling forces of his life, 


* Admiral Hyrd also was in command: of the naval 
aviation unit of the MocMillan Arctic Expedition in 
i925, See, in Ue Nationar Gece Macks 
for Novemler, 1925, “Fiying Oser the Arctic.” be 
Lt. Comer. Richard E. Ben, amd “MacMillin Arctic 
Expedition Returns” by Donald B. MocMillin, See 
als, be Avtniral Hey rd First Might ta the North 
Pole.” Septemter, 1o20: “Coangorst af Antarctica bey 
Ac,” Aupust. 1040: and “Exploring the Toe Age in 
Antartica. Oetober M45; am. by Capt. Ashley C, 
Mckinley, “Mapping ‘the Antarctic fects the Aly,” 
October, Pa2. 
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Our Navy Explores Antarctica 


Good Tunting! They'll Have 

While tie ships of the Central Group were 
amt! of cro bie jilirt cal fel lee 
Survey; Dr. HA 


atri ee FE th Hirhardaan 


biolowist and representative of the U.S: Fish and Wildlife Service; 
Leemel anenliy 


of the Wir Department. Ordinarily, seal micat is 
From these pues 


readying the expedition. 
mentioned 


it can be seen how well the above- 
officers overcame this handicap. 
[ was designated Officer in Charge: of Op- 
ration Hightump, ant as such represented 
Fleet Admiral Nimitz during the preparation 
and while operating in the Antarctic. 


Encirelement of Continent Planned 


FL ria jor hi pen tive was to sail with two task 
eroups, each with a tender, as fur 
as possible around the 15,000-nile coast of the 
roughly circular continent (map, pp. 446-7), 

MMi sl of the constine, as shown om jr 
maps, is largely conjectural. It has little more 
relation to reality than hal some of the gro- 
tesque Loth-century maps of America used by 
ploneer explorers who crossed Lhe Atlantic. 

From our seaplane tenders it was proposed 
to launch planes at various points to explore 
the coast itself and make fights Inland. 


J 
Stilt Hane 





“Sealhurders 
ttulled in the Koss ire pack, a honting porty was organited 


cL In the hontieg pRirty wer 
assistant staff rindical officer; 


_ = 


and Seal Steak Tonishe 


H. H. Howe. of the U.S. Coast 
lack FE. Perkins, expedition 
un Tr. Poul A, Sipe, semor representative 
lor dog foc. 


(left te cizhth: De 


Another major and very importint objective 
was to have the main group af ships—the (en- 
tral Group—establish a base for ski-equipped 
landplanes which would muitke long explore 
anc photo-reconnaissance Lourie ys aver the 
unmapped interior of the continent itself, 

To sumoup, the plan was to attack the con- 
linent on three fronts, 

One group of three ships would move east- 
ward from the GOth weet meridian and proceed 
us far us peidsiblt toward the meridian of 
Greenwich (0°), which ap beat: bisects 
Queen Maud Land east of the Weddell Sea, 

Another would start from the Balleny 
Islands, anuth of New Zealand, and proceed 
westward until it met the frst group 


Fach of these groups carried three [BM 
flving boate and three crews. The planes 


were to be launched from the open sea just 
north of the dee pack, photograph the coast, 
and flv inland as far as possille. 
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Between these two operated the Central 
Group, with o base on the ice near the Hay 
of Whales, Its equ ey planes were to 
operate over an arc of about §0 degrees of 
longitude in which lies the Ross Sea. 

Thus there was a chance that a complete 
circle could be close orwiund the continent. 
It wes hoped that in o few weeks more 
would be Irarmmed af the great unknown than 
hid oome from o tentury of previous explora- 
tion by land and sea (maps, pp. 456-7, 467, 
495), 

Success of cur plan wis dependent on o 
reasonable amount of pood flying weather. 
Ordinarily, one expects a total of little more 
than a week a month of clear calm days during 
January and February, even with the un- 
broken daylight during which missions could 
be sett out at any time during the 24 hours. 

War Gave Explerers New Weapons 

From the wir there was a heritage of power- 
ful new weapons which could be adapted to 
explorition and turned from fighting men to 
nvercoming the even more malevulent cle- 
ments which wuard the secrets of Antarctica. 

Our aircraft were equipped with all the 
marvelous phito-reconnmiissance tools devel- 
oped during the war, 

Of great significance. was the war-tevel- 
eped sciencve of trimetragon photography with 
the interpretation, and translation into maps, 
af wen agraphs taken from the air. Since 1939 
its techniques had undergone remarkable ad- 
vances to meet the needs of the Air Forces 
ane! of general military intelligence, 

For the purposes af the map maker the 
method is no different in principle from the 
triangulation techniques. of surveyors on the 
ground, but there is a thovsandiold increase 
inspean, There is also the advantage of shew- 
ing what the counteyside looks like and af-re- 

vealing even minute detoils which ‘would not 
he grasped by the naked eve (page 504). 

Before us was the job of photographing 
much of the face of a continent, of combining 
In an enormous composite picture the topo- 
traphical features of several million square 
miles, We knew that our Air Forces had 
mapped in this way mast of North Africa and 
western Furoape in the face of hailstarmes 
of fink and the opposition of enemy fighters, 

Here, in place of an armed enemy, were bad 
visibility, foe, Antirctic blizzards, and track- 
less inmmensitics of cloud which formed with- 
cayt warning, 

For the first time, Anturctic explorers were 
equipped with that wocanny: instrument, the 
ait-borne magnetometer, by which it was pris. 
silile to determine the nature of the rock under 
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the great icevap which covers the bottom of 
the world aiid ti) learn something of Its 
mineral conposition (pace SOY), 

Still another weapon which could be 
nitapted for coiquest of the Antarctic anil 
which had undergone remarkahle development 
during the war was thé icebreaker, is exermpli- 
fied by the 6,660-ton, 10,000-horsepower 
Coast Guard icebreaker Nortiwwind and the 
Navy's brand-new Burton Jolend. Both these 


ships accompanied the expedition, 


Kither could smash, slash, and wrestle 
almost indefinitely threvugh wilid pack ice 
up te eight feet thick. “Thus: was greatly 
simplified the problem of getting through 
the frozen seas ‘which girdle the continent. 
The difficulties made me wonder how we ever 
got through the ice pack before with our 200+ 
to 600-horsepower tiny wooden ships, 

A mighty asset was the modern aircraft 
carrier, from which we planned to fly planes 
direct to Antarctica. 

In short, it was our job to fashion all these 
swords inf plewshares for the peaceful but 


perilous work of exploration. 
New Ade of Exploration 

Equally as important as immediate gen 
eraphical discovery wie the responsibility of 
learning to use these marvelous new instru- 
ments, to test them under extreme conditions, 
to ascertain and devise meane uf overcoming 
their defects, In this respect we were pioneers, 
trail blazers of exploration’s new age." 

Accompanying the expedition and distrib- 
uted among the various ships were distin- 
guished Army, Navy, and civyilinn scientists 
directed by Capt. George F. KRoseo, USN, 

The chief War Department representative 
was Dr. Paul A. Siple, Lt. Col, [. S, Army 
Reserve, whom [ regord ns the forenniid living 
Antarctic rengrapher and authority on Ant- 
archic problems. 

He first came south with me asa Boy Scout 

in 1928. Since then he has been with all my 


* Kear Admiral Richart) F. Ayrd. the first tian to 
fy ever the North and Setith Poles and the only ann 
to fy over both, hos lonlie) upon more antuire tiles 
of onknewn area than av human in all history. He 
served in aviation with distinction in both Warld 
Wars; in the tant one be was overecue four times ane 
Whe citd or decomted four times. He hid charee ol 
the navigithonal preparations for the first successfyl 
trankuthintic fight in history, made ty the Navy in 
1919, He flew nenstop to Frinte in 15977, several 
weeks after Choties Lindbergh made the fight. His 
taval rececd shows. twelve mentions of bravery, 
which inelide two cttatians for estrucritinary ern 
ism. He has the Congressional al Honor, the 
Conereiwsional Lilreaving Mrclal, three pinciolly. woted 
Congressional Medals; god nirariv every ofber medal 
within power of the United States Ciovernment 
Hi eatin ye —The Editur. 
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Stirunde Brow for a “Fighting Lady": Six Bit Douglas Landplanes, Antarctic-bound, on the 
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known landmark south of the Antarctic (Circle, 

Simindings by Drs. ‘ L. Houzh and W. G. 
Meteulf of the Wools Hole Oceanographic 
Institution shower that the ishind is the flat 
topped peak of one of o pair of submanne 
mountains, exch nearly two miles high. The 
second peak, hitherto unknown, comes within 
about 200 feet of the suriace. This was the 
firal notable geographic discovery of the ex- 
peclition, 
~ For a century the Ross Sea has been recog- 
nized as the best approach to the interior of 
the Antarctic Continent, It isa large wedge- 
shaped shallow bay which, inclading its great 
ice shelf, cuts Into the lone for more than 
1,000 niiles, Tt stars near the 70th parallel, 
squth latitude, anc is roughly bisected by the 
180th meridian, the international cite tine, 

For about 700 miles there is usually, im 
summer, either open water or relatively loose 
pack ice. The pack, which viries in area from 
veor to year, generally is concentrated near the 
northern bérntiodary and must be traversed to 
reach the open water. 

The sea ends abruptly at.an ice wall from 
40 10 80 feet high—the edge of the Ross Shelf 
Tee. This is a smooth, oceasionally crevasacd 
sheet, several hundred feet thick and about 
the size of California, stretching southward 
to the foot of the Queen Moud Range, which 
rims the great Polar Plateau. 


An Epe of Navigation 


The penetration of the Ross pack by the 
Central Group—the Const Guard icebreaker 
Northwind, the command ship Mownt Ofyni- 
pus, the freight carriers Yancey anil Merrick, 
and, at the outset, the submarine Sennet— 
became an epic of navigation. 

Tt started on New. Year's Eve. 

A seaplane reconnaissance had indicated to 
Admiral (ruzen that the ice was thin und soft, 
with numerous lunes af open water between 
the floes. Tt appeared that the thin-shelled 
ships with bulls only about a hwlf-inch thick 
would be in lite danger of beige dented or 
punctured in the pack drift. 

‘This soon proved a delusion, The dawn of 
1047 found the vessels already south of the 
urea of footing, shushy chunks: At michnight 
the seascape was soli] white as dar as eve 
could see In any direction, except fora very 
lew widely scattered green pools, A wind 
change immediately after the alr observations 
apparently had solidified the white desert. 

For two full weeks the expedition wrestled 
and traded punches with angry, belligerent 
ice, Sometimes the ships went forward only 
two or three miles a day on their way to the 
Bay of Whales, 800 miles distant. At one 
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time, for three days, the ice carried them back- 
wirds about six niiles o day (Plates I'V-\), 


Worst fee Conditions in Century 


Within the next few dave it became ob- 
vious that this was the worst pack encountered 
in the 106 veurs since Sir James Clark Ross 
first. pushed through the sea which bears 
his name. His ships, the Eredes and Terror, 
in early January, 1841, had bucked only 195 
miles of ice. 

(Captain Scotts Terra Nova in December, 
1910, had to push through more than 425 
miles of fairly solid ice—an i omen for th 
expedition that was to end in the greatest 
tragedy of seth polar explorations, 

Lincoln Ellsworth's Wyott Earp in 1933 
encountered one of the worst packs up to now 
—325 miles of thick, crushing whiteness." 

A few weeks later I sailed through=the pack 
in the vicinity of the 169th meridian in an 
unpretected ship without sceing any eke 
In January, 1940, Cruzen and © sailed through 
mi twenty hours. 

T have been through the pack a number 
of times and am convince! that it follows 
some sort of pattern in its behavier frem 
vear to year, but this is so complicated and 
so many unknown factors are involved that 
at present it is unpredictable. Thix consti- 
tutes one of the many problems of the Ant- 
arethe that awatt solution through the patient 
accumulation and coordination of observations. 

The ice has a general northwesterly drift. 
Every summer, it seems likely, there is a tela- 
tively open roadway somewhere which might 
be located by air observations, These would 
require time and a great deal of patience. 
Time, it must be remembered, 8 Very pre 
cious when one can expert, at the beet, only 
a few weeks of poor! ly fy 

Getting back throweh the pack is Iikely to 
prove a much more dificult problem than 
getting through tt in the first place. It is hord 
to guess when the ice will reconsolidafe into 
a thick, unbroken sheet which will be im- 
passable for any ship. 

Late in the season this may happen yer 
quickly and without much warning. In 1930, 
for example, we barely escaped being trapped 
at Little America for another winter. 

The eastern group of our 1941 expedition 
actually wat trapped at Marguerite Buy by 
the suddenly re-formed pack, and it was neces: 
sary to evacuate them by alr, an extremely 
perilows procedure. 


* Ser. by Lineal Elsworth, in the Natmwat Gen- 
pRAPHn: Madar, "Sy Flight Acros: Antarctica,” 
Joly, 1946, one “My Four Antarctic Ex nertitinns,” 
July, 204%, 
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site CSC from the preach May be a mat: thick hard ‘ice which hac broken from 
fer of hours, This was to become a serie the rim around the comtinent the summer 
aut possibility before the Antarctic summer before and floated northward to become 
ended, integrated! with the pack. Occasionally 
This. year, on the trip south, Admiral such ribs would be several miles wide. They 
Criaen found an astounding contrast to what were like steel walls in the path of the 
we had known betore—approximately 600 ships, 
miles from Seott teland 10 open water through For the mast part, this ice field was un- 
ice from one to 30 feet thick. broken by leis or pants of open water. Dur- 
Much of this wis thin, not more than four ing the vovage ority two darge lakes were 
feet thick, and “rotten.” The solid structure found in the desert, and these served as 
of the frozen surface of the sea was undergoing havens tor days at a time. 
rapid disintegration. “Desert” is a good descriptive word for the 
This, however, was crisscrossed by ribs of pack. The ice is covered with about a foot 
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lee- crystal mountains 
linnausty bie tower more 
than.2 miles and extend (00 





ee Sect turned beach ar ‘his ie t flight beyond 
the Pole from Little America. fa thea regan the 
Petar Pirie, some 9.500 feet igh, appeand level 
| einai to the extent of brs wcian 
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Afsolytely featureless 
| Dlerutan 9500 feet 








Adisiral Cruren found Scott } 
camp doking very much op if it 
| hed been deserted a fe wera 

| dnatead of 4) pears. 













W.| Glacier, possibly one of wari’: | 
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| The: three ships of the Wectern Grau Door 
Capt Chnrles A, dand in ceenmand 


rendesvouwted mear the Bofteny brirnes: Course af Western Group 


— ao i seaplane tender CUARITUCK 
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of snow. This snow 1s dry, with the texture = battered dawn in less than an hour. She could 
of fine sane, twist and turnin solic ice almost as easily a 
the other ships could maneuver in water: 
The chticolty was that the unprotected ships 
The Nertiutnd, commanded by Capt. could not follow the sharp-curved, narrow 
Charles W. Thomas of the Const Guard,one of lanes she cut; loosened ice chunks piled 
the lest jee sailors living, led the way. front of them, andl the yawning jaws of jee 
Heiore the 10,000-hborsepower punches oof pried open byw the Nortfwied threatened to 
this 6,600-ton icebrewker, one of the three or close on them relentlessly with pressures of 
four toughest ships in existence, the puck many thousands of tons. 
Olfered littl reestance. | Tt shan became obvious that they might he 
Her slashing, crushing bow could push in real danger of becoming crushed in the 
through ordinary three-feot ice smoothly at puck. All suffered denied bulls, 
10 knots, and one wall 30 feet thick was Before the end of the first week the peril 


Sturdy Ieebreaker Huns Interference 
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Don't Worry: There Aren't Any Women Where We're Going” 
aAnout as barr of adorn, 44 1 chiar & tial Were the heals of the men in this hoddle after Kinz 
ee PIE LA ROL nd Oconee he wort on their aciln A part of the initiation ceremonies when 
in the Enuat Lntercticg- tj, wae toe clip the beale of oll "Poalliwore” men om their first trin 

el rr 7 = 7 ami = oo eee 4 4 I i 

oie i. ihe hair 4 row © Ly ope ore They ao nie men glamoroi Unn  pengiin, 
= . 1 a = | 7 i t z 7 i a ‘ i ita ? 7 7 7 . 
Wilt 30 BTeat Tor Loe Teil Sutiarine tiiat ty te: test the practicability of maneuverine ordi 


eoreaker towed ber beck to open water at nory vain [ranseris if polar Whters, With 


the entrance to the Koga Seg she would hur the sigh of agehresker fone] air recinnaitéance 


| Te ‘ : oe | r } | ia ne i 
had Uitte chance Lie WING-OFWen lor a lhe test was s severe thot tt may le con- 
Sherer) La cn bP ED DET IW Gece (Dee oR}. Srheren core lusry Ldmiral (rusen’s recom- 


Lininst hewerds helicumt c Li i, fo ee thie Th rel ties t fire PTtny fii Conshitule sn in 


pac | ead for 20 to 30 miles broudhi DOrtint chapher oh the new srienee of ice 
back the same dierouraging reports aay athe havieution now lene fotnulaterdt, 

i nd doen Wwiiher in sight! Only oftet eit} Se : : 
miles wires looser Ye encountered and for 700 A Muster of Shin eka tat, 
niles more, bunks of solid ice 10 to 20 miles Vt wostelel toe cbitectlt exuererate Admiral 
witle Frequently blocked the was Cries qualities, os the organizer of Tasl 

Crk on the niteenth dav, when th EXxXpie- roirce oO8, ts COnSUmMMmMate master of =hin 
Hitton Was in sient the high, blue-veined navigation under the mst difficult: possibh 
wiliz of the Ross Ice Barrier, were the ship incumsiinces, and as a leader and inspire 
Slit in unobstructed | PT Whiter, With Mm Tike iT Tey pw rh hh bree Hy [he shayos ° telly throus! 
neiting killer whale this grinding ike puck 

Wlihongh the schedule of exploration gad Pew of those uneer his commane, including 
eclentitic obteryations was delayed Ln, thts strre the task groups to the east and west, ever had 
Peet c=. [ie WwnAtreredernit it i] i ler . ct meta Ey OU rt mee ied bee fen __ | | ia 8 Wei Le pigepy | 
peal wis: considered fortunate for one of the wire of th perits with little rier leclure 
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eApCuithin s maior objectives, Jtw nterclee now oo mbat then ine Canes Were 
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“Whoa Sail an Explorer's Life Was Tough?" 


SSHIMED William Collins eats torkey on Loreto Dr oe the ed Over pao meas the Reeve 
exacted im wid rumors which spread helicopter survey sbowerd that the bay iteell 
sTmone the crews—tinwirs engencderer| La the now wae onl slerot o tile wile ariel ic 
long delays and the wend fantasies of fog and-a-half miles deep 
and white darkness, Phe Heavy of Waals was frasen over five ti 
Chat be was a determined, fearless, and  eiht feet thick and even i 
resourcelil leader | fully appreciated fromtmy phices. This made it inaccessible to any ship 
Lown esociition With him on «cir prev niils i 
expedition in these Waters, That, plies my 
wimiration and liking for him,is why lrecom- leon task of smashing an estimated 15,000,000 
mended te Admiral Nimitz that he be putin tans of hard ite, thus making it possible for 
command of the ships, Hut the experience the other ships to enter and unlom) thei 
this year 8 one of the sagas of the Ant- cargoes of building materinis for comp aru 
arctic and pasures Admiral Crozen of an un- aitsirip (pume 41758) 
disputed place among the great explorers of 
his Litine 
At last a narrow break was sivhted in the What had happened in the six wears since 
ioe Wall, It was the entrunce to the Bay of our list expedition? 
Whales, the best harbor in Antarctica, where Through the ages this Bay of Whales hos 
chips con be anchored and plane tvased within lave the battlefield in. a titanic elemental 
fiving distance of the South Pole. struggle between mighty moving ice masses 


» to 15 or 20 In 


‘cept the Vaertfiwind, Durmg the neat thre 


laws the icebreaker acenmplished! the hercu- 


lee Alasses Wade Titanic War 


Che entrance was less than 3600 vards wide She bay, it must be understood, ts an in- 
seven vears ago, when Admiral Crozen had dentation in a hich, concavely curving wall of 
last aailed with uw between these pillure of ice: awe, Tt @ihe meeting tlice af feo indenend 

| | I 


thie ‘ hel Le note ane n halt trales ft ift 4 cn sechons of this witli. 


440 The National Geographic Magazine 





hh 


| 


Fram o Pontoon-equipped Helicopter, Eyes in the Air 
Guide Ships on the Jey Seu 


Present techniqee of getting. thequgh the ier pack @ te. semi a 
helicopter aheud of an ieebreiker to apot leads of open Waller oF 
thin kee. The expedition demonstrated that the hellengiter ben valu- 
abit ow oid to Antarctic exploration, Tin ability to rise vertically 
am to hower makes it especially suited to. the tink. Here the ships 
sal threuh: lose pack stich as war seldom coceuttered! on thie 
exprdition (page 3s}. 





Qne i the Riss Shelf. Tt Is: 
about 160,000 square miles in 
arta, pin according to seismic 
mensurements it varies from $00 
to more than 800 feet in thick- 
ness, counting. of course, the part 
that is under the water. Tt weighs 
several billion tons. Tt is moving 
northward about four feet exch 
day. 

The movement t& due to the 
plastic muiture of ice itself, Like 
any rock—and fre is only a some 
what aberrant variety of rock— 
it flows under the tremendous 
pressure of [ts own weight. 

The other section is the s0- 
called Prestrod Shelf, named for 
the Norwegian naval lieutenant 
whe first crossed it. ‘The nirth- 
west end, at the Bay of Whales, 
is moving westward, also abet 
four feet a day. 

Between these (wo the bay con- 
stantly grows nermwer atid nar. 
rower, At intervals of varving 
leneth—perhaps 50 veurs would 
be a fair average—the two ice 
sheets come tagether with a force 
dow but inexorable, 


Bay Wiped Out, Then Reborn 


At the time of such a collision 
the Bay of Whales becomes non- 
existent, There is only an gn- 
broken wall of ice from 40 to 70 
or 80) feet high looming over the 
Riss Sea. Freshly broker fies 
may even exceed 100 feet in 
height in this aren, 

But thie opportune brexk in 
the barrier cannot permanently 
disappear. Something must give 
way. Hoth shelves are being 
built up continually by the accu- 
mulation of snow and the ice flow 
from behind. ‘The pressure of the 
mncalculably enormous icecap that 
covers the Anturctic Continent is 
back of them, 

Usually great chunks of both 
shelves are broken off and pushed 
into the open sea, where they fluat 
slowly northward a8 gigantic ice- 
bere. [t is possible that a single 
cake of ice as much os 800 square 
miles in area might be broken 
frott the Ross Shelf. Teebergs 
mare than 20 miles in length hove 
been sighted in adjacent waters. 





The this 
colliding Oy ce shy Lis 
never exactly dupli- 
(ates iisell, Sornelines 
the ice 
ire. laree, 


reas broken oil 
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With the Te- 


sult that there isa big 
Ali} oy Tranny ears 
It was 10 miles wide 


10 miles. deep 
when first charted by 
‘mintdsen in Iolt, 
Each sacceeding expe 
dition to yisit the are 
has found it smalle 
Colculations showed 
shemglel 
Livet 


Were 


atic 
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dire predict ial 
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found bv Admiral Cru- 
xn. The twosides 
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Rear Admiral GCruzen Leaves His. “Flying. Crow's-nest” 


Ros Sea ioe peck, Adieural (Crugen, task inrce com 
tiehes hw helidepter to survey jee conditions ahewd 
Y el the Qmrtruiad 
S401 feet, or rowhly one-and-a-half miles 
toward the northwest since it was abandoned 
in 14] The buildings were inibertled eer 
Hetely in the Prestrud Shelf and took part in 
all ite slew drift 
1 Sininge spsclacit tel the eves of mem 
bers of the last expecition—Dr. Siple him 
lf, Capt. Vernon 1). Boye, ane Le, Core 
J. C. MeCoy—after they had dug away four 
feet m. SnowW to | WET the mse yes throaah id 
ckvlicht into the well-remembered old bar 
riches file ite 
The men were in darktess and Lotine4nri- 
ture clase to remo, altheueh on the sn? out- 
side it wos barely below freezine 
They found themselves in a cnypstal-walled 


‘Httering chuan- 


[" loce throne Fem hun with 
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“T Checked with the Son Compass All the Way to the Pole and Back”"—Admiral Byrd 


Lwin gon Te Tone oe Lael, et Actin! uses the device invented by tho late Albert H. 
I cas 7 B 1 & j : 1 a. i 
i BE Reo bed Ea rhea lee cof the Parl Genriphic Society Its | LECH le Khe reverse of that af the 
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eiticrnent through tonnels between the diaed- Phe buildings imbedded in ice nad rin Bel 
MIPeTatoY, Lenny 


Ings. Visite through a mut of crystals was the best possible natural nm 
POSTED VET Sy Lhe motion picture which to retain throuehow [he Yea©r The mean aninital 
hid been mest popular during the long winter t mperature of the jce shelf, although tem 
wht of }146-4] Lhe éxplorers fowned thei DT Cures nutsude tance fram just alse B ITeEZ 


I rt a 5 a | . i 7 E ews = 
wn names scnbahd with tributes to the ing to 70 or 74 below zero, Fahrenheit 


Heres. 1 I Wo t Hie th red Little Titular | he irs! 


At one spot they found themselves under- hac been set op in January, 1929, at a peru 
Heath o cathedral stained-glass window about about 15 miles from the present northern edge 
Wao SO UATE rds if ELT ci] rel ii hace eit cd the ae he Livy Bare) then the Hiv ‘yk 

Wt, duminous, unearthly purple such as Whales extended much farther into the barrie 
human eves have rarely se the coloration ice 
| sunt | L nz through about eight feel of W he WE retun a in 1O4d Wi Hurl hie 
\ntarctic snow only cur cle) padiin te Wers Tising alwwt 30 feet 
Che window was an open sootcin a tunnel ibove the white desolation, Ther hod hee 
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Fomily Reunion in Panama: Her Nose KRoows the Pups Are Hers 
Whees the Afar 


lo overtake the expwiition, if 
only about 18 feet of their heiwht remained 
visihl Durie our absence tte and snew had 
acriimulated arotiod them at o rite ol several 
reek ab Year, 

Phe second Lith: America had been erected 
on the same site—~n the ice directiy abowe 
he first settlement. [Lv sinking tunnels about 
eight feet it hod been posible to make use of 
our old) tunnels and sone ot our ole buildings 
We had had twoelayered city. 
Before th the year the second cany) 
dieo had been tmp lehedy ered 

Cine night, without any the ice 
where urcamp was located had broken loose 
from the barrier, We bad felt ourselves Iilted 
tnd) lowered on some ereat sea. swell Fur a 
while it hal looked as if Litth America micht 
oat to sea on an iceberg, In the face of this 
emergency, a spell hac hit ws 
the bhagner ice hal consolidate! seain about 
15 rapidly ne if by url split cuyirt, 

Che third Littl America, thi 
velted by Siple, was about four-miles front the 


peice and am miles north of the first 


iiermily a 


ene! ahi 


Wearmihe, 





ry © Wks 


one Thee 


wate 
Ont. 

Hereabouts were many of the cinmanon- 
colored stocky~bod perl Atitarctic skunas, the 
soullthernmast wil pameng the most worcnus 
birds on earth, ‘“Phese birds, with coal-bhock 


Cin par leit Norfolk, Virgimin, som: 


Husky poppic: were brit benim, Figown to Panama 


Bet a preeling imi mother. 


feet, curved claws, ond hawklike bills, zath- 
ered about in large flocks, showing no fear ot 
man wand apparently anticipating a meal. 

just over the edge of the ice shelf a tent 
camp was set up with accommodations for 
(OO men. Thisowas the fourth Little America, 
about two miles north of the third. 

[ts censtruction wis nmior engineering 
job, consitermng the difficulty of transferring 
al necessary supplies iran the ships over a 60. 
foot-high crevaséecd rise which was the cdtvidimg 
maint between the sea-ice und the permanent 
shelfice. Near by un airstrip for lonc-hased 
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anes Was laid down (page 46 


Tense Take-off from the Padippne Seva 


OW Gl was in readiness at Litth America 
for one of the mayor jobs ot the expecitionm— 
acriad exploration of the great unknown tt- 
the Polor Plateau and wills 
of high mountains to the eset 
[tN 


Ths was to 


T 
ine 


Wes, 


lerior oc 


a | 
phe 


ci RAL 
iier in the Facifc. 
The RAD is the Navy version of the Douglas 
D3, the iwin-motered transport which has 
been crlbedt ae “Lit Work horse of the Wif, 
Each carried nen, Wie equipped 


tor tahke-afis and landings etther én wheels or 


be accomplished [4 


planes, Pn Toute on ae 


Lcrew oF tiv 


ade 


on skis, and was loaded with photographic and 
other scientific equipment, 

such craft, it was calculated, could fly mis- 
sions inland. for as much as 850 miles with 
sufficient fuel for safe return, This would 
make possible fights from Litth America 
to slightly beyond the South Pole, 

The planes arrived in the vicinity of Scott 
Ishind, at the edge of the ice pack, on. the 
Pirilipptne Sea late in January, 

When one considers the comparatively 
small, underpowered, overloaded ships that 
had been used on previous expeditions, one 
Lan Appreciate what it meant to me te find 
myself flying my flag on the Pailippine Sea; 
bhe of our great modern carriers, sailing the 
nurthern edge of the vast Ross Sea ice pack 
within plane distance of Little America, 

Growlers, icebergs; and heavy pack are to 
a thin-skinned nincraft carrier as clangerous 
as rocks. The great Antarctic icebergs are 
somber, sinister-looking monsters, especially 
when dimly seenin thick weather. 

One can therefore understand the initial 
anxiety of the communding officer of the 
Philippine Sea, Capt. Delbert S. Cornwell, He 
was indeed in strange witers and thousands 
of miles off his beaten route. However, when 
he found that even in the thickest weather the 
icebergs would shew up onthe radar, he began 
to take things more casually, Cornwell was a 
very fine officer to work with, 

The six large R4Ds on the /Miippine Sea 
were a very pleasing sicht indeed, but also a 
strange sight—ski planes on the deck of a 
carrier (pape 454), 


Biddest Ever Flown from a Carrier 

Tt would be unthinkable to attempt to get 
the JH pprme Sea through 600 miles. of ice 
pack to Little America. Therefore, we would 
have te tiv these lange planes from the carrier. 
This project would constitute another impur- 
Lint pioneering effort in aviation, 

The gteat question was, Could we do it? 
Unfortunately, because of the litth time we 
had in preparation, we had not been able to 
carry outa test hop from the carrier deck, 

This would be the largest plane ever flown 
irom a carrier.* 

Because of the wingspread, we would have 
to take off forward of the “island,” the super- 
Hructure which rises above the flight deck 
amidships on the starboard side and houses 
the main controls, 

Thus we would have only half of the: run- 
way, OF approximately 400 feet, for the take- 
olf instead of the 840 feet that are the maxi- 
mun aviilahle to the smaller carrier planes. 

On top of that hundicap, the wheels would 
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protrude only about three inches under the 
skis, and the least swerve on the deck might 
enuse the ski to strike the deck and throw the 
plane overbuared, 

The reason we could allow oo more than 
three inches was the danger of capsizing on 
the snow at Littl: America if we allowed more 
of the wheel to show. 

It wus a situation where we had te figure 

carefully and compromise on the safety factors 
at each end of the flivht. 
_ Captain Cornwell naturally wanted ‘six 
inches of the wheel to show, which would 
have given us a letter chance to get off the 
carrier safely, but six inches ot the ther 
end would almost certainly have capsiaed the 
planes on landing (page $12), 

Further, only a few of the pilots and co- 
pilots had ever flown from carriers before, 
Added to our problems was the fact that we 
would have to fy near the South Magnetic 
Pole, which would be an our starboard hand 
going south (map, pages 436-7). 


Rocket-propulsion Tubes Aid Toke-«f 
We had decided to assist our take-offs with 
Jato battles, rocket-propulsion tubes, about 
the size of ordinary fire extinguishers, which 
are attached to the sides of the fuselage, 
Theoretically, such launchings seemed) on- 
tirely practicable—but until calculatlons have 
been checked by actual tests there. always 
remains an element of doubt. Had every pos- 
sible factor been considered? We were betting 
out lives on figures on a sheet of paper. 
Some extra safety was provided by eliminat: 
ing heavy equipment, such as oxygen bottle 


‘for high-altitude flights—and it must he re 


membered that almost any Antarctic flight is 
at high altitudes, | 

We would take off at a slight angle to the 
center line of the ship, a0 that if we should 
crash into the sea we would not be nin over 
by our high-speed carrier. 

We decided to fly to Little Anverica in pairs. 
Tf the first pair should reach it all right-and 
lane| safely, then there was a good chance that 
the other four planes could make it O:K. 
Just in case the ski-wheel arrangement should 
capsize us at Little America, we wanted to be 
certain not to crack up all six planes. 

Success in the venture required sufficiently 
good visibillty for the Paaippine Sea. while 
miking a 30-mile run at 30 knots, to avoid 
gtowlers, bergs, and ice floes, Also, we would 
not want too much of a sea running, We 
sulfered a discouraging delay of a week, await: 
ing suitable weather, 

* General Derelittle's B25 honbere had 9 smaller 
wingsprend than the RaTis 
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Our Navy Explores: Antarctica 


Finally, on January 29, we got a break in 
the weather both at our position and at Little 
America, $00 miles away. The commanding 
officer of the R4D unit, Comdr, William M. 
Hawkes, and 1, with Hiwkes at the wheel, 
were to take off in the first plane with an 
acchtional crew of four, We climbed iene 
the plane and stool) by for Captain Cornwell 
to head the carrier into the wind, 

From the vibration of our great carrier I 
knew when the Captain had got the ship up 
to about 30 knots and it was time to take off. 

We seemed to creep along the deck at first 
and it looked as if we could never make it wi ith 
only 400 feet for a plane that usually required 
a 2,500-foot runway. But when our four Jato 
bottles went off along the sides of the plane 
with a terrific, deafening noise T could see the 
deck fall uway (page 434). I knew that we 
had made it. We had crossed our first river. 

Flying by Sim Gompiss 

Luckily, the weather bod retained suffi- 
ciently clear to use the sun compass (page 
447) as we flew near the South Magnetic 
Pole. There was a lot of ice ond T had-an 
unparalleled opportunity to study the pack. I 
believe we saw more ine puck that day than 
earth-hound explorers would see in a lifetime. 

Hours later, when we had Jeft the ice pack 
behind and found the Ross Sea barrier “pen 
ing up before us, 1 noted that the effect on my 
companions, who thought they hac) seen every- 
thing, was as if iy hard token several drinks 
of strong wine. I felt exhilarated, though T 
had for long periods lived under the snows of 
this preat natural wonder of the world. 

The exhilaration yanished when we reached 
Little America and saw the rough condition 
of the snow landing freld. <A recent Storm, 
1 jearned later, had thrown up bad sastrugi. 
We would have preferred making our first 
ski-wheel landing on a smoother field. We 
circled a long time and Jooked things. over 
carefully before letting down, It wae a tense 
moment. The landing was rough enough to 
capsize most planes, but the rugged R41 took 
it. Another river was crossed. 

T knew that 1 had witnessed another lond- 
mark set along the road of aviatian’s amazing 
progress, Captain Cornwell and Commander 
Hawkes and the officers and men of his unit 
had done well, 

I am convinced now that the take-offs from 
the carrier would have been possible without 
the jet tubes, With their help, and with a 
redesigned flight deck, it appears feasible to 
launch from a carrier even much larger planes 
with acrange of §,000 miles and capable of 
carrying a much heavier load, 


433 


There has been some discussion whether the 
carrier, which played such o dramatic aru! 
essential part in our Pacific war, may not have 
hecome essentially an obsnlete weapon with 
the development of larger planes with much 
longer flight ranges. Clur experience in. the 
Antarctic should be an adequate answer. 

Why, it may be asked, we a carrier for a 
bomber that can fly 8,000 miles? ‘There 
would be few turgets more thon 4,000 miles 
away. Tut it always must be kept in mind 
that, a6 a general rule, the shorter the distance 
that must be fown the eroater the lool of 
destruction jor the enemy. 

These flights. also demonstrated the corn- 
plete practicability of taking off from the deck 
on wheels and landing on skis, The wheels 
ehould be teiractahle through slits in the big 

“barrel staves’ after the planes are in the air. 

The object lesson in all this should be 
obvious, Thé shortest distance between the 
New and Old Worlds is across the Arctic 
Ocean and the north polar regions. [tis freely 
wedicted that here will be one of the great 

pattle areas of future wars, 

Qur lonv-ranve bombers—or those of an- 
other power—eould be brought by carrier to 
the edge of the northerm ice and sent across 
the top of the world. 


Risks Carefully Caleulated 


Those six planes looked mighty fine lined up 
facing inte the prevailing wind there at Little 
America TV, poised to fly into the unknown 
as soon as we could “ready” them, 

Little America TV was rapidly being “shaken 
down” under the efficient leadership of Comer, 
Clifford M, Compbell, an experienced aviator 
and one of the mast cooperative officers [ have 
ever come in contact with. Aside from the 
scientific projects under Captain Kosco and 
the engineering experiments of Comdr. Charles 
O. Reinhardt (who wos also the expectition 
and camp engineer), activities of the canp 
revolved nround our aviation mission. 

The successiul accomplishment of this mis- 
sion would involve sernas hazards. In fact, 
some of us were much conceried about the 
safety of the crews and passengers of the 
planes, 

It had always: been my policy on each 
previous expedition to risk the lives of my men 
only when it was a reasonable risk, and a 
necessary one to accomplish the mission of the 
expedition, Even though this rule is followed, 
there are many occasions when explorers hive 
to take extremely hazardous chances to suc- 
ceed, When such chances have to be taken, | 
believe in calculating the risk with the greatest 
of care. 
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Our Navy Explores Antarctica 


This expedition, generally speaking, was 
ilifferent from the former ones in that [ could 
not, because of the chain of command setup 
and the numerous separated, far-flung units, 


have clise personal contact with all the various: 


nrajects, However, at Little America T was 
able to carry on a8 of ald and had the oppar- 
tunity to work closely with Campbell and 


Hawkes to do everything possible to achieve. 


what we wanted moet: namely, to accomplish 
the mission without lvsitt, any men. 


1 had already had close contact with the 


personnel of the R4D unit on the way south 


on the Philippine Sea, Commander Hawkes 


and his staff and my chief of staff, Capt. 
Harry R, Homey, and T had spent days on the 
carrier discussing the many problems ahead of 
us in the most minute detail, For hours on 
end, and often late into the night, we would 
assess the uncertainties and attempt to work 
qut methods of meeting them (page 44). 
Capacity for Taking Pains: 

Hawkes showed great capacity for taking 
pains, as did Captain Horney, an old-time 
experienced pilot; anc now at Litth America, 
Campbell, as buse commander, checked with 
us on our conclusions and had valuable sug- 
gestions of his own, 

Manv factors handicipped us. In the first 
place, the maintenance and readying of the 
RaDs for the long fights was a tough job in 
the cold without benefit of hangars. 

Because of the ski-wheel arrangement and 
the shape of the R4D fuselage, we could not 
desion the skis a8 large as we would have liked 
for the heavy Joads we would have tp carry on 
our long fights. | 

That raised the question of how these big 
planes would perform on skis when flying with 
very heavy loads from the neve. They had 
never been fairly tested, and, further, only 
Lieutenant Commander MeCoy of the Navy 
pilots had had any real experience in ski fying. 

In Antarctica the best flying season for 
safety and results is in November and Decem- 
her. The weather is best then, and there would 
be more time for rescue operations in case of 
a forced landing far from base, To carry 
on rescue operationsafter the long winter night 
descended woul mean casualties, 

But to explure in the early summer it 15 
necessary to spend the winter night on the 
continent, because it is generally not possible 
for any ships but the new icebreakers to get 
through the ice of the Ress Sea until the 
Antarctic midsummer day is past, 

There is thus a serious handicap for a 
summer season expedition expecting to achieve 
any notable results in discovery. We had, of 
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course, planned carefully in Washington to 
evercome this handicap, but we actually had 
a jar shorter flying season than the short 
one we had planned for, 

It came ohout this way, 

We had, as is seen, tise) up the good) summer 
flying weather getting through the ice pack to 
Little America, On top of that, the early con- 
solidation of the ice pack made tt necessary 
to evacuate the vulnerable ships weeks ahead 
af cur scheduled date lest they be forced to 
winter at Litth: America, This would have 


resulted In the loss of the ships. 


Accordingly, Crozen, on. February 6 instead 
of the middle of March as planned, headed 
north with all the ships of the Central Group 
before we had made a single major flight. 
An icebreaker would return to Litth America 
for ws, hut even this sturdy ship would have to 
depart weeks abeatl of the scheduled date. 

‘The loss of fiving time was not the only 
handicap this impoae| on us, Among other 
things, it meant that to all practical purpeses 
we would have no radar to guide the thyers 
back to base, nor would we have at our dis- 
posal the wonderful facilities in material andl 
personnel provided by the ships. 

li may be thought that T have dwelt unduly 
on our predicament, but the fact is that | have 
understated the difficulties, which only a few 
on the expedition understood, 

So great was the pessimism of those “in the 
know” that they felt that our R4D mission 
was doomed to failure. 


Versatility ond Leadership 


But the doubters didn't count on the 
versatility of the Navy in general, and in 
particular the leadership of Campbell, the 
amazing coordinating ability of Horney, the 
super-lovalty and selflessness of the enlisted 
personnel, and the ingenuity and ability. of 
Hawkes. He was a pilot of exceptional skill, 
an aviation engineer, and a fine leader and 
inspirer of men, 

But Hawkes wos more than that. From 
heyhood he had been an enthusiast about polar 
exploration, He was steeped in the lore of 
Arctic and Antarctic, Flying over these wastes 
of ice was for hin fulfillment of lifetime's 
dream. 

T have mentioned one of the question marks: 
the take-off of the R4Ds, First, the pressure 
of such heavy planes would turn the Ant- 
arctic névé upon which they rested into ice 
which would stick to the skis, Would we be 
able to get the planes started? 

Secondly, if we could get started, would 
this same pressure—which made a very heavy 
load per unit of area of the skis—give the 





Past Jecherds Like Floating Cliffs of Dover, the Ships Approach Amtarctica 


Abend af the flagship Mote Clpinpes steam the cargo-chips Foarey and Merric 


latiding fears: tbo much of o beatin as we 
tok of on Une reich terran? Thirdly, would 
we be able to get up enough speel to rise 
inte the wir? 

We soon settled these points. On February 
9, three days after the ships left, we were 
ready for oa iwht of discovery with a heavy 
land of gas aboard and with the wheels re- 
maved from the landing wear, The slot.in the 
skis where the wheels hod been we filled in 
with duralumin. 

Hawkes at the wheel pusher the throttle 
forward to fall power (which we know is bad 
for the engines). We didn't budge, Men on 
the snow rocked the plane from the wing tips 
to lonsen up the skis from the snow, ‘The 
vibration was terrific andl the whole plane took 
i beating, but still we hadn't meyed am inch. 

Then we used planks under thé skis and 
hnally got moving, very slowly at first until 
Hawkes set off the Jaro bottles: they literally 
shot ws off the rowch snow (page 488} 

soon Wwe fan tito bad weather with zero 
visibility, and ten minutes later we suffered a 
gasoline jeak from one of the micdship tanks 
mite the fuselame: ‘The violent whration had 
caused the lewk. 

Pleaksiler things CET happen. i e¢ hae wm 
turn buck. That was disappointing, but we 
had shown that a large ski-equipped plane 
duch gs the R40) could be taken off the 
neve With a very heavy Jond. This was an- 
other river crossed, 
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Sow all depended on the weather during 
February, with its rapidly sinking sim. and 
deepening cold, “There were no weather sta- 
tlons, aS in the States, to help w= with bocut- 
ing good weather at aur targets and, what was 
even more important, to insure us-against im- 
possible lamting condititns cy our return 

By the old] method ‘of waiting at Little 
America for the weather, the chances were ten 
to othe feninst achieving even sp reasonable 
success, So ik wae wo ti ue to develop AL ew 
technique—or else 

That technique was to send nlanes owt to 
scout for the weather, and, further, while ex- 
ploring, to Lake the weather where we could 
fod it. We knew that would mean that we 
would seldom be able to follow a predeter- 
mite fHieht track, 

This lochnique, of course, would not Insure 
against bad weather hack at the base. That 
chance would have to be taken. 

In carryme out this plan we had splendid 
meistance from the meteorologists. (oapiain 
Rosco and Mr. B, C, Haynes, of the U.S 
Weather Bureau. Thev deserve great credit. 


Nlopped Vost Area Never Before Seen 


It had been calculated that our whale pro- 
tram could be accomplished by 23 missinns— 
that 8, 25 singlé plone flights—with good 
visibility for photography 

Actualiy, wheo the (ying wis finisher) sone 
ihe score wis th, 29 operational fights had 
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Emerging from the Pack at Last, They Sail On Toward the Great lee Barrter 





Thit ring of ope Ross Sea water adjoining the frogen continent is due te prevailing ooein curnints. 


been made by planes of the Central Group. 

OOF these, 17 were successful and three partly 
guceeseful, Nine accomplished very litth, be 
couse of weather conditions or mechanical 
troubles; The planes spent 220 hours in the 
dir on eperativnal and] mapping missions. 
They few approximately 27,500 miles, exclu- 
dive of Jocal and test Aights (maps, pages 467 
ancl 405). 

In with plane were mounted trimetrogan 
aerial cameras, One pointed straight down, 
Two were pointe! downward at angles of 30 
degrees from the horizontal, thus sweeping 
from boron to horizon. 

A fourth tamera photographed a clock and 
other recording devices in the plane itself. 

A fifth cumera formed part af the radia 
altimeter apparatus which, by means of radio 
pulse echoes, continuously recorded the alta- 
tude of the plane above the ground, 

Four cameras were Operated by on auto 
matic device which clicked them simulta- 
nenusly several times a ominvte, the number 
depending on the plane's speed and altitude. 

A plane equipped with such a battery of 
cameras: could photograph in rough fashion 
abant 100,000 syuare milec—such as a strip 
8350 miles deep and 70 miles wide both going 
and coming—onder klenl ccmilithons. 

Following is a resume of the accomplish- 
ments of thi group before « cnaitering the 
experiences on individual missvuns: 

Several islands in the Ross Sea, which hith- 


erto had ¢scaped detection becouse they were 
buried under the Ross Shelf Ice, were eis 
covered. 

The exact location of the east coast of the 
Ross Sea always has been a2 mystery, because 
it rises so gradually in many parts that It is 
difficult to tell where the sea ends and the 
land begins under the unchanging white sur- 
face of the néve, This expedition found evi- 
dence for determination of several precise 
points on this shore line 

An Important project was mapping the Phin 
of Whales area, 

The 1947 front of the Ross Ice Barrier was 

photographed. This barrier changes every 
year, and maps from previous expeditions 
when compared with ours will provide valiible 
data on the movements of m-ereat ice block 
400 miles long and 400 miles wire. 
In the course of this-work several new bays, 
Infets, tension cracks, and crevasses. in the 
barrier were discovered and mapped. ‘The 
relative rates atl directions of ice niuyvements 
for the central and eastern sections of the 
shelf were investigated, 

At lesst three major mountain tanges 
hitherto entirely unknown were discovered. 
liwidentul to this was the discovery of at 
least one, and probably several, mountains 
of 16,000 to 20,000 feet elevation, 

These rank easily among the highest ooun- 
tains in the world, [Precise elevations cannot 
be determined until photographs are stucliec. 
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the aren beyond the Pole, or not at all. Little 
more gond weather in that direction could be 
expected this season. 

Pilets of the leading plane, in which T rode, 
were Lt. George H, Anderson and my old asse 
clate, Lieutenant Commander MeCoy, veteran 
of Antarctic aviation, 

Meloy had been with me on a previous 
expedition, He k, | believe, the most ex- 
perience! living pilot im the peculinr condi- 
thins of (he scuth polar regions—resourceful, 
level-headed, conservative, a splendid com- 
ride and o gallant gentleman, | 

Anderson was new to the Antarctic, but the 
skill he displayed was of a high order, Lt. 
(j2) Robert P. Heekin was navigator, 

Completing our crew were J. FE. Valinski, 
aviation radiomas, first-class, and K.C. Swain, 
photographer, first-class, 

Immediately hehind us was 4 plane in which 
Commander Campbell rode as senior, with 
Maj. Robert R, Weir as pilot, Capt. Eugene 
(. MeIntvre a5 co-pilot, and Capt, Raymond 
J. Butters a5 navigator. 
My Set. A.V. Mincey and the photographer 
was Suet. George E, Baldwin, 

We were glad to hove these fine Marine 
Corps officers and men with us, 

The two plunes were wreath ovetloodled, 
That ts the sort of thing an explorer is always 
forced te contend with, 

The maximum gross weight officially allowed 
wits 25,000 pounds. This would have per- 
mitted us te take only abeut 1,000 gallons of 
rasoline—tar from sufficient to reach the Pole. 
We carrie! [400 gallons, and the personnel 
and equipment raised the gross weight wf each 
aireraft to over 32,000 pounds. 


Ideal Day for Longest Flight 

Tt was an ideal day for our Joneest ftht 
mission. The sky ahead was cloudless: Visi- 
bility was nearly perfect, From the plane we 
coulel see nearly 150 miles in any direction. 

Under the vault of the purpl-blue sky we 
proceeded stright across the Ross Shelf Tre 
just west of the 100-mile-long, saddlebacked 
Roosevelt Island which rose like a hutsp in 
the jee, The surface below us, rippled and 
ridged by the wind, was a brilliant white, 
tinged with blue and gold, 

We passe! over the terribly crevassed area 
which lies in frent of the Queen Maud Range 
and constitutes one of the formidable barriers 
to any land expedition seeking to enter the 
continent from this direction. 

Far below us stretched the blue and purple 
chasms of the crevasses, They were many 
miles long and shaped like horseshoes with the 
ends pointing south, Some of the huge cre 


The radiaman was 
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vasses were wile enough to swallow destroyers, 

We were flying into the strange sunset of 
the Anturctic’s late-summer midnight. The 
sun wis low, a great ball like a red wheel roll- 
ing along our horizon just o few feet above it. 
Th another week it would dip below that hori- 
zon for the first Lime this year, 


Heating System Paralyzed by Cold 

The temperature dropped steadily. The 
heating system and automatic pilots refused 
to work, congediled by cold. Anderacn’s cars 
began to freeze. Afy own hands stuck to the 
metal of my sun compass (pame 442). 

Vibration loosened fittings an the extra hull 
lanks and gasoline fumes: filled the plone: ait 
of the cockpit. T had to tighten the fittings 
every few minutes: , 

We were approaching the Wade Glacier 
from the northeast acress scattered low moun- 
tains of fantastic shapes, some with hare 
black crests and some snow-covered, | 

Here one of the engines stopped, Why, 
nobody knows, Tt started again when ‘we 
switched to another gas tank, and we had no 
further trouble with it for the rest of the trip. 

The windows began to fog badly inside the 
cockpit because of the failure of the heating 
sysiem. [took my tum in the co-pilot's seat, 
ind MeCoy and T were kept husy scraping 
away the frost with our knives. Jt was a con- 
tinuews iperation and very uncomfortible, 
since the ice formed with amazing rapidity on 
the wluss. | 

Then we turned into the glacier itself{—a 
vast silver river about 14 miles wide flowing 
between high walls.of ice (page 470). This 
ippears to be one of the best gatewnvs to the 
Polar Plateau, either by land or by air. It 
cuts through a preat chaotic array of Jow- 
lying peaks which increase progressively in 
height to the southward. 

Seemingly without ‘end ther stretched 
around us—a scene of grandeur-such as hardly 
is duplicable on earth, The wheeling sun 
Hooded the glacker, 

Diminating the entire Wade Glacier area to 
or left, that great Beacon sanitstone massif, 
Mount Hush, towered to on altitude of ape 
proximiutely 14,000 feet. 

Tn the glacier below we noted one curious 
feature. Like o wriggling snake along the 
west bank of this ¢normous ice river was a 
sinuously curving brown strip about 300 feet 
wide and extending for opproximately 35 
miles, For many minutes it lay in sight below 
the plane, This appeared to be oan ice-free 
strip, seemingly tilled with chaotically piled 
brownish rocks, 

MeCoy and 7 gave much attention to this 


‘Three-pomt Landing Without o Pilot: 





Lowering the Norseman Seouting Plane onto the 


Hay lee from the Deck of the Mowat Olympus 


Any explanation of the strip at 
It is, presium 


enine sort, Since 


phenome, 
nresent must be conjectural. 
ably, a morninic deposit of 


it occurs fear where severol subsidiary ice 
streams join the Wade. There was no tog 
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rising from it, as would be expected wo ther 


were any subtermean source of heat, 
Beeline for the Pole 


When we eterced from the ice river the 
altitude of the Polar Plateau was about 300 
feet. although some of the snow-covered cidwes 
must have been hicher, 

A few nubes tervsomed the top of the-clactwer we 
started straight south alone the LS0th meriian 
toward the Pole, The spectacle to the might 
and left and beluw was ote of the most awe- 
camé | have ever 


To the west lay the 
Dominion Range: repeat. whadi | believe 
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to be the southernmost mountain tranve vel 
known on earth. the Gilbert Grekvenoir Rane 
This range 1 had discovered in [229 and 


name for mv line time pid vahoed friend, the 
Presilent of the National Geographic Society, 


Then I had entered the plateau hy way of 
the: Livy Glacier and hacl seen thesi 
ving to the west, 

We continged slong the L&0th merlin. 
All the wav we flew at on elevation of approx 

. | 
mately 11500 te 14.000 feet above sea level, 


We averaged around 2.000 feet abive the put 
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lessly white, undulating, essentially featureless 
aqiriace of the great, looming intermr of Ant- 
A farrly steady speed of approxi 
mately 130 miles an hour was maintained 
The cold was intense at this altitude, at one 
time reaching & Minimum in our plane of 
—40 The aerial photographer had to operate 
from the tear compartment and | wis using 
the sun compass from tack there: [hts com- 
was linheated sid tie Camera open 
a severe dott, We oot oa 


sreiica. 


partment 
Ings Were Causing 
bit chilly 

[ee continued to fonm on the windshield of 
the pilot's cockpit. The glass was kept clear 
both by scraping with knives and by constant 
rubbing with aleohil 


We had po oxygen equipment. Che elects 
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Like Ink Dots on o White Sheet Appear the Tents of Litthe Ameries TV 


Antarche fase of Operation Highjump, as the Novy called its explorntion of the continent, was this teat 
clyoon the edge of the Ross Shelf Tee. The flagship Afeun) Olvm pas and the car¥o ships Famcey and Afrrrich 
oe mired in the Bay of Whalee In the lower lefi-hond corner ds ihe galley and mece-tent, In about the 
center af the picture ia tho olf operations section, with an airstrip for ski ‘iyi pped plates. 


af anoxia soon became apparerit in the unea- 
ordinated speech, staggering palit, und happy- 
go-lucky attitude of some members of the 
crew, 

Probably the alcohol fumes. the men were 
inhaling aml the bitter cold accentuated the 
effects of ving for 5 long a perind! nt such 
high altitudes without oxveen, The victims 
themselves appeared ta be unaware of these 
SVihploms. 

some of the things they said seemed funny 
at the time—at least they seemed so ta me, 
but T would notwant to vouch for mvself. 

At about latitude 85 there was a consider- 
able rise in the altitude of the plateau. to 
approximately 10,600 feet; After a few miles 
this altitude drops again to approximately 
9.500 feet at the Pole itself, This increase 


in hewht was nuted by both Scott and Amund- 
Son on their lend journeys. 

There apparently i a hump for at Jeast 
SeVeETH hundred miles across the face of the 
plateau, with some evidence of an increasing 
altitude westward of our flight line. Probably 
it indicates a mountain range buried under 
the stow. 


Sustrug: Indicate Wind Direction 


All the way across the plateau T observed 
the sastrugi, the straight, almost parallel wind- 
rows of neve piled up by the winds, which are 
a feature of all Antarctic landscapes. 

They are a sure guide to the prevailing 
winds of « region, giving information which 
meteorological observers an the surface would 
require months to, secumulate. 
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[ deduced: from them that the prevailing 
winds on the Ross Sea side of the continetit 
from the Pole are from the southeast. 

All the time we continued flying as closely 
as possible along the 160th meridian, Even 
without wind drift, for which adequate cor- 
rections could) be made, it is olivious that no 
navigator can fly along a mathematical line. 

Consequently, since this is the international 
date Tine, we were gigzagging constantly from 
today Into tomorrow and back again. But 
sticking a5 closely as possibile to the meridian 
made easier the navigation, difficult at best, 
toward what is only o mathematical poimt om 
the earth's surface. 

Air navigation in polar regions affords prob- 
lems of peculiar difficulty. 

Sear the. Magnetic Poles the ordinary oom. 
pass 25 a guide to direction becomes so un 
reliahle as to be practically useless, Much 
if the time the sun and the pale outline of 
the moon visible during the 24-hour-long Ant- 
arctic day are hidden behind clouds, leaving 
no celestin! guides over the trackless wastes 
where eventually, at the South Pole, all diree- 
lions merge into an all-encompassing } My Orth. 

Navigation in other parts of the world Lovlay 
is largely by various tepes of electronic direc- 
tion finders, There are of course no perma- 
nent installations of this sort south of the Ant- 
arctic Circle, and our young Navy pilots, at 
least in the Central (Little America) Group, 
had to learn to navigate without the benefit 
of electronic aids such as they had used during 
their thying career, 

Twenty minute: away from the Pole 1 
tupper| Navigator Heekin on the shoulder, 
[ had been keeping something up my sleeve, 

“Koow how to tell when we are over the 
Pole?” Tacked. “It will he when the altitude 
of the sun amd its declination are equal.” 

This was oa rule-f-thumb ecjuation which | 
hac formulated for myself long before thedivs 
of the present ultra-refined methods af navi- 
pra Lien. 

Heekin nodded. Throughout the flight | 
had checked our course with the sin compass 
and | hod observed that he was doing a fine 





joh, Twas confident that he would find the 
Pole unaided, CamphelFs plane was follow- 
ing us. 


Byrd's Seeond Visit to the South Pole 

Heekin took observations every moment or 
a nel at almost exactly 5 n,m. he gave the 
snl, We were crossing the mathematical 
tittom of the word. My hat is off t. Heekin.* 

For the fourth time in histery human beings 


‘(Captain Butters in the other plane cheekvsl 
Licckin's position. 
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were at the South Pole, For the second time 
I was looking down tuporm tt. 

The South Pole simply is the geographical 
farthest south, It is physically indistinguish- 
able from any other point on the plateau, and, 
except for the aerial photographic record, a 
flight over it from the Ross Sea side no longer 
adds anything of importance to our knowledge 
af the Antarctic regions. 

The Pole has been a symbol of achievement, 
of the surmounting of Nature's greatest bur- 
ners by man’s determination and ingenuity. 

In the air age this symbol is no longer valid, 
Except for details, the nature and contour of 
the country from the rim of mountains around 
the Ross Sea to the bottom of the world can 
be rather vecurately described either from 
direct observations of from almost unquestion- 
ably reliable deductions. 

But all suceessiul polar expeditions by land 
or air haye been from this direction, In any 
other direction from the Pole the nature of the 
platesn is completely unknown, 

Except from the neighborhood of the Ross 
Ice Barrier, the South Mole until recently has 
been considered well-nigh unattainoble. In 
fact, & point somewhere in the neighborhood 
of 7& south latitude on the 70th east meridian 


has been designated as “the pole of inacces- 
sibility,” 


supposedly the mest difficult spot 
left on earth for man to reach, 


Into Mystery Land Beyond the Pole 

It had been one of the maior objectives: of 
the Navy fo penetrate beyond the Pole into 
this “area of inaccessibility,” the vaetest un- 
known which remains in the world, 

When one speaks of “bevond the South 
Pole" the language is not entirely figurative. 
The Pole is, of course, by definition the far- 
thest south possible to reach, but it hardly isa 
mirkway point towards what now must be the 
veal of Antarctic exploratinti—the interior of 
these millions of square miles which no eve 
hos seen, 

When we were a few minutes beyond the 
Pole both planes turned to port and flew in a 
circle around it, This was, for me, the-third 
nonstop ficht. around the world, 

At the Pole it seemedl—ind this is an im- 
pression subject to correction—that the sas- 
trugi were smaller and Jess well defined than 
elsewhere, They may indicate that the South 
Vole itself is not a place of high winds, so 
characteristic of much of Antarctica. 

Below us the snow surface bad a slight 
metallic sheen, Where the sun struck at 
angles it was tinged with gold. 7 drooped a 
cardboard box containing multicolored little 
Nays of the United Nutionws. The symbolism 
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should be shviows—the dedication of this goal 


of so much selfless heroism of the Norwegians 


and the British to the ideal of brotherhood 
amoung peoples: 


Then, on the hack of my navigation chart, 


I pr inted a personal message to Fleet Admiral 
Nimitz in Washington, My hands were so 
cold | had difficulty holding the pencil. 

T wondered lately if this message could have 
been lemiile ond examined the chart with a 
goad deal af curiosity, 

! wondered if there would be any evidence 
of the giddiness which comes fram lack of 
oxygen and the fumes of the alcohol which 
we were using every lew minutes to keep the 
cockpit window clear of frost. 

What | wrote stems to have been entirely 
rational, althouwch the message looks somewhat 
like the writing of a child who has just learned 
to print the aphabet. Tt rewd: 

“Tt is 13.47 G. A. T. [Greenwich Apparent 
Time]. 

“As Towrite this, we are circling the South 
Pole. The temperature is 40 below zero." 
Qur altitude is 12,000 feet. The Pole is ap- 
proximately 2.500 feet below us. On the 
other side of the Pole we ore looking into 
that vast unknown area we have struggled so 
hard to reach, We ore dropping on the Pole 
the flaws of the United Nations. 

“The young men with me join in sending to 
you ond to the Secretary of the Navy our 
gratitude for mving us this opportunity for 
seneraphical discovery and great adventure. 
As this message is finished, we are heading into 
the unknown teevond the Pole, Warm regards 
from a cold place to you, Duke, and Forrest. 
There is no heat in the plane and it is chilly.” 

The reference to Duke and Forrest was to 
Adm. De Witt C. Ramsey, Vine Chiel of Naval 
Operations, anid Vice Admiral Sherman, who 
had done so much to make the expeclition 
possible (page +30), 

Only “Rolling White Desert” Seen 
_ Both planes then continued on beyond the 
Pole, The instant we passed it some inter- 
esting things happened, 

First, though we were following the same 
Straight line, our true course changed from 
south to north and our 180th meridian changed 
to the zero meridian, Second, west had be- 
come «ast and cast west. 

In other words, one moment we were looking 
eastward out of the port window, and the next 
we hid crossed the Pole and were Jogking 
westward out of the same window, 

We flew to approximately latitude. 85.30 
sputh, an estimated 100 miles. Then we made 
approximately a right-angle turn eastward 
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until we renched the 45th east meridian, when 
we Linmed agin, this lime on our win back 
to Little America 

Altogether, we hae surveyed nearly 10,000 


square miles of the country beyond the Pale.” 


As was to be expected, although it is some- 
what disappointing to report, there was no 
observable feature of any significance beyond 
the Pole, There was only the rolling. white 
desert frotn horizen to horizon. 

Visibility continued perfect, probably 150 
tiles. At one time, far to the northward in 
the direction of South America, I thought I 
discerned mountains, tut this was littl more 
than » passing impression, I am doubtful, 

Our cours: was planned to take os over 
unknown arcas practically all the way hack 
to the Bearnimore Glacier, toward which we 
now headed ( pace 471), U ntil this expedition 
discovered a glucier which is very probably 
larger (pages 473 and 478-9), the great Beard- 
More was suppased to be the earth’s largest 
ice river, 

Along this broud, crevassed white highway 
through towering mountains both Shackleton 
and Scott had made their land dashes toward 
the Pole. T hoped that it would be possible to 
Set cur course over the glacher itself, 

A message received at this time from Little 
America, however, warned that weather was 
chasing in there. This made a shorter route 
home advisable, But this turned out to be 
fortunate, because the flight was over hitherto 
unexplored country between the Beardmore 
and Wade. Glaciers, 


“Avenue of Frozen Rainbows" 

Actually, I think, the way we traveled 
proved as breath-takingly beautiful a road 
through the skies as could be imagined, It 
mignt have been called the Avenue of Frozen 
Rainbows. The day remained cloudless. The 
sun, Into which we had flown at midnight on 
our Wwiy south, now had moved around the 
heavens 20 that it faced us on our way north. 

To east and west towered great mountains. 
Some were free of ice—coal-black and brick- 
red, Others were completely ice-covered, 
These looked like titanic waterfalls, Where 
the sun struck their peaks andl slopes the light 
was reflected from them in-an indescribable 
complex of colors, ‘There were blends of 
blues, purples, and greens such a5 man seldom 
has seen before, | 

When we left the high plateau behind, it was 
a great relief to descend to a lower altitude, 
Tt is spending many hours at high altitudes 
in bitter temperatures that mokes anoxia 
eorerey img. 

* This Wits in approximation at the time. 
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Flight Tracks of the Expedition’s Exploring and Mapping Planes 


Landplancs based at Little Amwriea made 29 photographic flights. pod seaplane: from the tenders Pine [plana 
ani! Carriivpk make 35 (hopes 456-7 ated S00), 


We were back oat our base shortly before 
noon, having covered more than 1,800 land 
miles ina little more than 12 howrs. The pilot 
lowererl the landing gear. Just as the tents 
of Litth America, like ink dots on o white 
shewt, appeared oben and we let down for a 
landing, the photographer rushed up to me 
and shouted, “Hold tight for a crash landing. 
The tight ski is gone.” | 

! leoked! out the window, The stabilizer 
holding the right ski borizantal had broken, 
possibly from crystallization of the metal from 
intense cold and vibration. Hut, very luckily, 
McCoy some dhivs before hail rigged a cable 
to keep the front end of the ski from dipping 
too far forward. in just such an event, 

“Pinte ending for a good fight,” | said to 
myself as Anderson made a perfect laneling. 

The “hump” in the plateau, the market! rise 
in altitude which reaches its maximum about 
130 miles north of the Pole in the direction 
of the Rose Shelf and which was noted on our 
flight, also was pronounced in tw altumeter 
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readings from two other flights which entered 
the continent through the gateway of the 


Wade Glacier but turned sowthwestward in- 


steacl of follawing a direct. southerly course. 

At apprentruitely latitude 87 and LES east 
Jongitude their instruments indicated! that the 
white surface below was about 10,500 feet 
above sea level, 

Here again the recorded rise had been 
gradual. No integularity was observable in 
the surface if the newe, Tt would seem to bea 
great ridge miles broad, about 10,500 feet 
high, snd at Weast 200 miles long. 


Frozen Torrents Pour *Throcudh Passes 


On these southweéterly flights also It was 
possible te make more detailed observations ot 
the Wade Glacier, named for a distinguished! 
explorer, my old friend ond sssociate Dr. FP. 
Alten Wade, senior scientist.of our last expedi- 
tion, Li now appears to he a frozen river svs- 
tem with four or five lotge ice streams pouring 
into it through high mountain passes fram 
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various prints on the plateay (page 470), 
Almost at the mouth there ute two small 
tributaries, and about 20 miles “upstream” 
the Wade is joined by another frozen torrent 
which pours down through the Prince Olav 
Mountains to the east through sheer walls of 
ice and appears to ascend as far os the surface 
of the plateau. | 

From 40 to 50 tiles from the mouth 
there ate two other large tributary glaciers 
which also seem to come from the plateau 
through 10,000-foot-hith mountains to the 
west. The manner im which these rivers of ice 
fiow tegether and amalgamate like rivers of 
water into one gieantic stream will be a fasci- 
noting problem for future expeditions, 

The motintains grow: steadily higher from 
the low, black hills on either side of the Wade, 
where it flows into the we shelf, to the dark 
gray, brown, ani] red peaks towering into the 
sky at the top. Most of the mountains are 
sharp-peaked and steep-sided, A few, how- 


ever, hive curiously flattened tops, Some 
mountains ore completely bare, Onhers are 


dome-shaped and covered with saow and ice, 

There appears to be no easy explanation 
ior this. Sometimes on ice-free mountain 
looms a thousand feet or more above a lower 
crest a few miles away on which not a single 
natch of bare rock is discernible. Thus tem- 
perature and altitude appear not to be the 
deciding factors in the phenomenon. 

“Like a Gigantic Coal Pile” 

The blackness of some mountains impressed 
the obgervers. They stood bike masses of 
onyx among titanic crvstale, One was de- 
seribed as “like a gigantic coal pile composed 
Of Ingse black chunks scowped up by some 
giucier over & million years and left behind 
when the ice retreated.” Some of them might 
possihly be mountains of coal, But actually 
cool exposed to weather over Jong periods 
tends to be brownish rather than black. 

Both historically and geographically, the 
western shore of the Ross Sea from Cape 
Adare to the Beardmore Glacier was, before 
the establishment of Littl America, the best- 
known part of Antarctica, 

This serraterl coast, over which loom ire- 
covered miduntain ranges through whose de- 
files wind blue and silver glaciers, first was 
skirted for 400 miles as far south as McMurdo 
Sound by Sir James Clark Rosas with his two 
wooden ships, Arefws and Jerrer, in 1541, 

Since then, McMurdo Sound has been the 
hase of four British expeditions, two led by 
Capt. Robert Falcon Scott and two by Sir 
Emest Shackleton. The coastline has been 
adequately mapped. British explorers have 
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made long and perilous journeys up the great 
glaciers. 

The British and Australians have done mag- 
nihcent war. 

They have Ipeated and named the more 
prominent divisions of the west coast moun- 
tuins—such as the Commonwealth, Queen 
Alexandra, Britannia, and Prince Albert 
ranges. They have placed on the map many 
individual peaks, such as cloud-piercing Mount 
Kirkpatrick, with an elevation of nearly three 
miles above sea level: Mount Harmsworth, 
which reaches 9,640 feet: and Mount Albert 
Markham, towering to 10,460 feet, 

Hut these mountains along the coast formed 
a wall beyond which men could not go in the 
days of sailing ships and dog sledges, Ex- 
plirers bal no means of ‘knowing what lay 
beyond the first ramparts of this mountain 
barrier, other than by glimpses from sea. and 
shore of pret peaks in the saffron-skied dis- 
tance. They knew only that somewhere west 
of the mountains was the high plateau which 
Rots, who had sailed along its northern shore 
for about 100 miles, had named Victoria Land, 
in honor of his then youthful queen, 

The magnitude of the prospect was too 
great for its adequate grasping by earth-bound 
eves of the explorers who had gone afoot up 
the Beardmore. Consequently, this expedi- 
tion's air explorations brought a wealth of dis- 
coveries. ‘They were, in fact, beyond our ex- 
pectations. They are still more or less of a 
confusion in our minds until the trimetrogon 
photos can be analyzed. 

Hitherto-unknown mountains are numbered 
in hundreds, glaciers in scores. For the first 
tim, it can be stated confidently, one will be 
able to picture this complex of towering peaks 
as a whole, rather than in disconnected frag- 
ments. 

The discoveries were made in a series of 
flights from February 14 to February 20, One 
of the most potable flights was that of a plane 
commanded by Communder Hawkes on Febru- 
ary 20. It set out from Little America shortly 
after midnight on a clear, bitterly cold morn- 
ing with a bright sun low in the sky. 

Pilots Too Warm Where Heroes Froze 

On our way westwird across the shelf it 
became uncomfortably warm in the plane's 
cockpit. The heater was working this time. 
Lt, George H, Anderson opened a window. 

“George,” commented Hawkes philosophi- 
cally, “do vou realize that this is almost ex- 
actly above the spot where a lot of good men 
iroze to death?” 

He had kept a careful log since leaving the 
Base and: noted that the plane had reached 


wary 


“Wi qf) / r 
nd aE 
is i i ¢ 4 f ; MW 


wn 
LLe 


a 
yer 


nie l 


ee | a i 
1 a han 4 f = i a ee 
t os Doe i r i . 
" j i] = 
= : ia a - E 
5 i t 
a r Ss a4 i ; y r 
wo F | ' _* ae 
| | j fg * } 7 W 
t ' # i iF ‘L . “ih 
" 7 A 
ao | F # Fs x - J ' 
i, a . ; q | Sy # | 
i 1 i i ¥ to [ 
1 1 | a | i 
i 1 ie i oe 4 ta | a Das ae 
Pry s i i 
7 F ie | 7 j 
is a [ B si i i rt 


aE hace 


ov 


© pear wy . 1 ee | . ‘i a ae | 
TORU RE AMAT 
4 : k fae Pe Fe eal A 
his A fl: ANT j fe Le hy : f | 
Oe a MM ati A 
ie i i ia Wee of ‘i J 
ia a7 aut Fey UP i rs 
ee ee 


of. Fi Feiss oy 


a 
aft 


town 


soacier 


Ss nclesas | 


at 


tanec 


ATi 


t 
Ll 


k 
aa 


Wy 





— 
= 


- 


= 


Through Shadowy Mountuina of 


Les Wile 
Admiral 
explorer, Dr. F. Alton Wade, flow: 
nthe Queen Maud Range inti 
MSC. Tue. aa] 
inert La tenn either by lan 
Te THITLe: 
vale hat he 


ml thi j ithe 


Desolation Huns a Great Silver Ribbon 


hI SF fet Rice = POTS! 
u chiatic anay af jow-lving 
Pragressrvealy Tigher 4 

Seem without encl thes 
— SCENE OF eran, SIA Ae 
on eurth, snvs Admiral Eyri 


ami nabine 
éentzre Wade Glacier prea to our left. that 


Baraca sancatone This i Minin ual 


z wh it . 4 ; ee ee a ' : 
fc Oty wht he io PPrOM mated Li feet 





=i i 





Howe Toword the Pole Was This Blue-tee Amazon 


[l-fated Seott’s Dreucherivus 


I : 5 i 
‘Ticke Betorr. tf her 


H, EARDMORE Glacier is ont of the two or tired Rail) = ere 
) treet te reer in Ue werd atl hist a eaniinore® (3 cet) OAS ILO Lhe Con Leg! 
beat known in the /atarcti tis tembly crevasser, Un both <iclee 
Heardmere that both Shwekleton ower -hivh mountain ranges were explores! 
: ha uals radii r Tih Tr bre Atta ; A = y the- US Naw 
wand the hse camp 


CCATIT ULI 


TL 
li ol ij li 


i 
Ah a Tit 
) | 
hachet Expecition,  b4 
uf photos show, the Benrdmere 


enirce, the 


Oui Le Herre dy fect. witer whict 


ana ts 
Rite. 

les Of sorely needed supplies 
tha! ce Lymn = 


i ae | ] P 
south Poke only bo tote 


7 
1 J . ia 
irigiil ror 
Tn 


gradual until the barrier we i 








a i | = . 
W hate bongiucs I tk iil Teom lurk LT endtaites anal 


! i Stee ; 


Tremendous Tee Rivers from the Polar Platenu Meet in a Choos of Crevasses 


FERE merge three creat glaciers, only two of 


woich arm shown 
sible for the bach 
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one of the highest 
MmanhtLains 
These three ite streams iiifte to form 4 glater 
which Achniral Byrd believes ia dhe largest s0 far 
discovered, Tt probably empties into Shackleton 


The dvuunie force reaproti- 
crevassed uten i ice flowme 
(S.100-fout Mount Narkhom 
elevations in the west (oust 


Inlet on the west coast of the Ross Shelf and is 
thoweht to be identical with the glocier whose 
mouth was: descobed by Sir’ Ernest Shackleton, 
Majestic meuntains which he saw in the distance 
were photographed by the U. 5. Navy flyers 

lee near the top of the picture bas a ''roller- 
Caster” appearance where it curves around a hack 
mountain peak. ‘These billows are o sere of great 
cefalls comparnhle to frozen Niggarne 
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Steam ond Gases Pour from the Snowy Cone af Fiery Mount Erebus 
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tive ano Teparied huge 
oF vapor issuing from ils crater 
the snow was toted on some of the slopes, 
To obtain thiw ane otber pene itographs Com- 
manader Haw kes Hew ox close fib the Craolers edge 
the enormous, whirling clouds of steam and nox- 
ous pces would permit 
Mint Erebus, on Ross Island near McMunio 


Volcani 


Sun, towers to an oftitiude 13,200 feet ane 
dominates the entire area. The summit rises as o 
broad dome which appears to have teen built up in 
Lhree stages of Voltanic ac Hivity, The active tfolet 
is Spproximately pf ohalf mile in diimeter und 900 
jee! deep. 

McMurdo Sound, under the shadow of steaming 
Mount. Erebus. is vibrant: from assecintions with 
Scott Shackleton, and other British explorers 
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[iOS east antl 7TO.38 scuth, where Scott's 
hlizzard-clelaved survivors returning from the 
Pole had come to the end of their tragic: trail 
45 veers ago, almost within sight of a depot 
where they would have found food and shelter. 

lt was the most striking contrast imaginable 
letween exploration of today and yesterday, 
Tt would have been difficalt indeed for those 
despairing men to have imagined that within 
less than one man’s lifetime an explorer would 
be uncomfortably hot where they had died 
of colrl, 

At this point, far in the distance loomed the 
peaks of the west coast mountains; The plane 
crossed the coastline at Cape Murray, about 
latitude 80, and alse the coast range just 
south of the shiarp- peaker! Mount MeClintock, 
which reaches 10,530 feet inte the skies. 

Weather had been threatening, but by ris- 
ing above a low cloud cover it was possible to 
fiy northward along the western ridge of the 
const mount mins, 

Mile alter mile they towered -out of the 
white sea of cloude—an endless succession af 
mountain rminges seemingly suspencdel! in the 
substratosphere. They were sheer pinnacles 
of ice and snow, “They were cities of enchant- 
ment, ateepled cathedrats, and glittering pal- 
gees of infihite-cold where dwelt the monarchs 
of the dark vestnesses of space. 

It was a scene out of space and time, 93 
the toind knows these abstractions, Perhaps 
human eye never has looked upon a more owe- 
inspiring prospect than that which stretched 
below and beside Commander Hawkes and his 
crew, 

These mountains constitute a belt from 50 
to 75 miles wide extending westward from the 
Ross Sea comst. Beyond, os for as eve can 
see, is only the high, featureless desolation of 
the Victoria Land plateau, 


Scores. of Jee-free “Oasecs™ 


The wealth of new mountains discovered 
can only be catalogued for the present. Some 
striking features were noted by Commander 
Hawkes and his crew, There were, for exam- 
Me, aonumber of “oases —yaollevs free of ice, 
in same of which are blue-green frozen lakes, 

All are small compared with the ice-free 
region several hundred juare files It area 
which had been discovered a few days before 
by Capt, Charles A. Bond near the coast 1,500 
miles to the west (pages 475, 498, and 516, 
and Plate VIL). 

These dry valleys, ot least three of which 
are pearly ten miles Jong, show clearly.on the 
trimetrogen photographs. They slope down- 
ward out of the mountains to the coast of the 
Ross Shelf Ice, 
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Their walls are steep slopes of brown rock 
over which icefalls hang suspended. These 
look. like 1,000-foot-high waterfalls suddenly 
frozen in spate before reaching the “oases” 
floors, The bottoms of the valleys, viewed! 
through holes in the clouds, appear covered 
with hillocks of glacier-<leposited gravel, 

A somewhot similar ice-free corridor de- 
scends out of the mountains to the Ress Sea 
at New Harbor, ‘This valley was explored by 
members of ane of Scott's expeditions, It is 
abeut two miles wide and 20 miles long and 
is known to have once been occupied bv a 
glacier, There is no evidence of any under- 
ground thermal activity, 


Promising Base for Exploration 


Most of the valley's of this sort photographed 
by Commander Hawkes seemed entirely iso- 
lated among low mountains. One aroused spe- 
cial interest. In its center is a small lake, 
entirely froven over in mid-February, upon 
which an airplane could be landed: easily ; 

Protruding out of the jee is a small island, 
8 black mass of rock. This would provide on 
excellent “ground” for a ratio station. 

This explorers, including geologists, could 
be set down in the middle of one of the most 
forbidding regions on earth and conduct short 
foot.or dog-sled expeditions into the surreunid- 
Ing mountains, Al) the time they could keep 
in constant touch with the outside world. 

‘The presumption is that these vallevs origi- 
nally were cleared by the retreat of small gia- 
ciers, They probably are kept clear by strong 
prevailing winds which sweep away the snow 
as fast as it falls. ‘The low hills of black rock 
which surmound them abgorb a-ereat deal of 
heat duting the three summer months of per- 
petual daylight, This is reradiated slowly. 

Such a hypothesis might explain tentatively 
the hanging waterfalls, The rate of melting 
due to the radiated heat presumably is: such 
that they never can quite reach the yalley 
floors. From them through the summer would 
flow many small brooks to form the lakes in 
the vallevs, 

hi was all a region of new “wonders of the 
world.” One striking feature, for example, 
wit a series of isolated] mountains whose sides 
were stratified with rocks of various colors. 
They hie the appearance of the walls of the 
Grand Canvon of the Colorado, but on an 
even more impressive scale. The stratifica- 
hon showed clearly, since the mountain walls 
were free of ice ond vegetation (page 474). 

Another such phenomenon was the “Titans’ 
Honeycomb.” This mysterious natural fea- 
ture appears on the film now being studied 
asa plain of almost mathematically regular 
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the tons of dolerite sills, Doler- 
ite ts veTy ford lava mck whith rises from 
Lhe depths of the earth very shiwly, instead of 
Hddenly and violently as ina voleani¢ erup- 
Lion, below the surtace, Then, 
threueh {ae Lhe PToCrSSeS at Proson ete 
away the softer suttace rocks overlying them. 

In this case, the lines of the hexagons pre- 
sumably represent the tops af the dolerite 
columns. ‘They are seams tlhe! with snow, sn 
that they are distinguishable in photographs, 
probably more clearly than if one viewed them 
Prom the spelen 
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Phe major discovery on another flicht by 
Commander Elawke: over the wet cone 
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MS e - Se taculer on eerth. tt rivals both the 
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Beardmore und the Wade, ane in some respects 
sumpasses them in wild scenic beauty. I be 
liewe it is the largest glacier so far discovered 
(paige 473), 

This is 2 thanster river of ice which Hows 
ut least SO miles out of the 9,000-foot-high 
continental plateaw of Victoria Land through 
gaps: in the mountain ranges into the Ross 
Shelf. Tt left these who looked down upon 
it awestruck, and their topressions have been 
more than confitmed by the photographs: 

Perhaps the most-striking feature of this 
glacier is its “roller-coaster appearance. 
There ore considerable stretches of its surface 
with rolling drops of 100 feet or mere within 
n few feet of horigontal distance. They are 
like the great ocean swells thot precede a 
typhoon, 

One can hardly imagine the picture, in 
untold years to come, when the icecap melts 
and this glacier presumably will be a river of 
water—mile alter mile after mile of perpétu- 
alhy thundering. waterfalls through 1[0,00G- 
foot-high mountains. For breath-taking sav- 
age sublimity it should be one of Nature's 
masterpieces, 

The precise paint where the great ice river 
empties into the Ross Shelf remains to be 
calculated froin study of the photographs 
taken from the sir, lowether with phates made 
hy members of Sir Ernest Shackleton'’s party 
of 39 years ago. A possible outlet appears to 
be Shackleton [nlet, which cuts into the land 
at phout #222 south, 


“Curinsity Not Linmingled with Awe" 


Shackleton” had predicterl! that «a small 
plaster of low gradient woul! be four empty- 
ing into this inlet. Tt is interesting to recall 
his own observations at this point, prophetic 
as they are of the discoveries made by Com- 
mainder Hawkes and his crew. In his account 
af his first expedition he writes: 

“Up the inlet lies & great chain of mountains, 
and far into the west appear more peaks . . . 

“Tt falls te the Jot wt fewomen ta view land 
hot previously seen by human eves, and It was 
with feelings of keen curiosity, not unmingled 
with awe, that we watched the new mountains 
rise from the great unknown that lay ahead of 
us. Mighty peaks they were, the eternal 
snows at their bases, and their nough-hewn 
forms risingt high towards the sky... . As the 
davs wore on, and mountain after mountain 
came into view, grimly majestic, the con- 
sclousmess of our insignificance seemed to 
grow upon uw" 

* Fro Phe ffrert of the Antarctic, by E. HL 
Shackleton, published in 109 by Wilham Heinemann. 
Ltd. Lorddboes, 
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Thos one of the greatest explorers. of all 
time was impressed by the distent prospect 
of the wildness and mojesty which Hawkes 
and his crew were the first of living. men to 
sce ns oo whole, 

They looked directly, down on huneclrecds 
of square miles of these glaciers, valleys, and 
mountains. For miles above the clouds they 
flew beside mighty mountain walls over which 
glaciers hung stispended like silver ribbons. 

Throushout the Hight over the mountains 
there was a succession of ice-covered green 
lakes in the valleys. They appeared through 
rifts in the foumlike ocean of clouds below 
the plane and looked like emeraleds in the dia- 
mond setting of the glittering névé which 
covered the surrounding peaks. 

Colors of these lakes ringed from the 
green of new grass in & northern springtime 
to a strange purplish green. 

Most of the lakes were small; presumably 
they would be typleal tarns in northern moun- 
tains: Hut one was nearly three miles Jong. 
They usually are found in broad valleys 
among relatively low hills through whose 
interstices sweeyy high winds. 

These keep the valley fhior clear of snow, 
There is no opportunity for the compacting 
of the néwe year after year, the process which 
results siacahaee in the building of the preat 
ice sheet which covers the continent. 

Slopes of many of the surrounding. hills 
also are ice-free, Black and red rocks form- 
ing the northern walls of the vallevs absorb 
and then reraciate the heat waves of the 24- 
hour-long sunshine of summer days, 

Presumably small streams trickle imte the 
valley floors where they form pools which 
freeee catly in the Antarctic autumn, Thus 
wre created the small lokes which ore among 
the must striking features of Antarctic moun- 
tain scenery in the more northerly latitudes. 


Fiery “lountain im Antarctic Ice 


Just before returning to Little America from 
this mission, Commander Hawkes hacl planned 
io fly over the crater af Mount Erebus to 
photograph its interior, When he arrived, 
however, enormous volumes of yapor were 
pouring forth and being blown eastward and 
northward by a high wind, The great volcano 
apparently is approaching a period of in- 
creased activity. 

Tt would have been highly perilous to carry 
out the plan—nobody knows what poisonous 
gases might be contained in this smoke from 
the earth's interior—and photographs would 
have reveled nothing. It was possible only 
to skirt cloge to the western edge of the 13, 0G. 
foot-high summit (page 476). 
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The steaming mountain easily dominates 
the whole McMurile Sound area. 7 

Two planes, one piloted by Ta. George W. 
Warden, accompanied by Ensign Stanley J. 
Andrews, and the other by Lt. Robert J. 41c- 
Carthy, came off the Tolar Plateau down the 
Beardmore Glacier, They had flown inland 
for 7 300 miles by way afthe Wade. — 

Thé Beardmore extends: dboup LOO miles 
through a l4-mile-wide enrriddrs rom. the 
plateau at the 85th Parallel, whert the eleva- 
lien is slightly above 7,000 feet, to the Ross 
Shelf, whose surface is slightly more than 200 
feet above sea level. P 

This Amazon of ice was discovered and first 
ascended by Sir Ernest Shackleton during the 
polar summer of 1908 on his first attempt to 
reach the South Pole. ‘Three years later it was 
the road chosen by Captain Seott for his epic 
and tragic polar venture. It is a series of 
hough torrents of blue ice (page 471). 

On the west rise precipitously the icecov- 
ered peaks of the Queen Alexandra Range, 
the highest of which, Mount Kirkpatrick, 
reaches an elevation determined by triangula- 
tion as approximately 14,600 feet. 

The eastern wall is formed by the lower, but 
even more rugged, Commonwealth Range. 

Flanking the glacier on the southeast, but 
apparently extending by no means so Tar east 
ac is represented qn existing maps, is the 
10,000-foot-hirh Dominion Range. 

A dozen or more tributary glaciers flow out 
of the mountains into the Beardmore, Between 
the icefalls are long stretches of crevasses 
which were crossed with extreme difficulty 
and peril by the Hritish explorers, 

Man Stunned by Mis Own Littleness 

Both Shackleton and Scott were men of 
poetic imagination, ‘Words failed them when 
they tried to describe the sublimity of this 
great highway of ice; words always will fail 
to cunyey to others the grandeur and the glory 
af the Beardmore. They traversed it slowly 
and perilouwsdy on toot, like white ants crawl- 
ine through the long shadows of the gipantic 
mountains, 

Pertaps nowhere else on earth is man sa 
stunned at the realization of his own littheness 
before the majesty and the power of Nature. 
On the bloe floor of the. Beardmore, as na- 
where else, comes the full realization of Mrs. 
Browning's lines: 

. = God's greatness 
Flawed! srowed our incompletensss— 
Round aur testeseness, Alle rest. 

Shackleton and Seott were mete men look- 
ing upward, ‘They surveyed the motmtain 
peaks os philosophical and scientifically 
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minded ants might survey the towered build- 
ings of Wall Street as they crawled along the 
curb. Lieutenant Warden and his crew sur- 
veyed them as might tiny wrens flying above. 
They got a more complete picture, but there 
was the sitne sense.of human futility. 

The glacier is formed by the merger of two 
large branches which flow in from the plateau, 
whise ice appears to be quite turbulent in 
this region. ‘ lt apparently covers an ¢x- 
tremely rough country, with numerous smull 
neaks protruding above the great, fot white- 
Ness. 

At the southern end, approximately belween 
these two streams, is a striking feature not 
hitherto reported—a relatively flat and almost 
completely ice-free area of about five square 
miles which protrudes about 2,000 feet above 
the neve. 

ft is cdurk ted in color and absolutely bar- 
ren—a red desert in the middle of a white 
tlesert, te surface hus an elevation of more 
than 9,000 feet above sea level and appears 
to be the top of an enormous mountain whose 
crest may have been planed down at some 
time. The surface is rough, 

lee Caoturacts amid Red Peaks 

Here again i a phenomenon for which there 
fs no plausible explanation, The falling 
snow may be swept away constantly by pre- 
yailing winds, so that no ite can form, or 
there may be some subterranean heat suutce, 

Frequently there is a depression over which 
ice spills from the glacier sides, forming 
lovely {rozen cataracts. At one point is a 
small ice-covered lake, 

The two planes flew down the glacier, one 
on the west and the other on the east, between 
1Oand 11 p.m, Littl: America time, Directhy 
behind them, halfway up the searthern herienn, 
was o bright sun which fell on the glittering 
mountain walls ahead, 

A striking sight in the direct sunlight were 
the stratified rocks with alternating bands of 
dark maroon and rust ted. The photos show 
several of the amaller glaciers. towing into 
the Beardmore, aswell a6 toe Niagaras falling 
over the mountainsides. Near the source the 
crevasses are breath-taking, They grow 
amaller and smaller ss one approaches the 
mouth, until the barrier ice is reached, 

The great wall of the Queen Mauds stands 
between the southeastern extremity of the 
Ross Shelf toe and the plateau. 

At least ten glaciers flaw through the hich 
passes of this series of mountain ranges— 
ttighty frozen rivers dropping at least §,000 
feet within 90 or 100 miles from the great ioe- 
cap into the solid sea. 
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actoss the barrier beaded! for the unknown 
Aten ist re | Fett the f nowy limite ak tie Chigretn 
Aiawd Reyne 
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America 


We experts gq to cross the con: 
Uinuvation of the Watson Escarpnivent to find 
CHLLT Wit WHE In The eres ore the South Armer- 
boa of the South Pole, Tt was our first 


ivht into wnknown 


: 
Pata 
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“Hou Glass Cslacier™ Discovercd 


| 1 y 
rural le 
CFE i 1 l Lif t 


After passing the 82d parle 


we fii unknowt POUITY Liter us oni 
finally we sichtee ahead. Many 
them were covered with clouds, and Major 
Weir and | laced with the 
necessity of carrying out our policy of takine 


the weather where we could find it 


BLED PRA ee 


found ourselves 
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Gleaming fee Corysials Adorn o Ceiling tn Lond-sabandoned Little Americy 


Bay Ei 


. WiRIPT 


1-2), “Thin was the thind Littl America 

The meauntiins: were strung out as tor as 
eve could See, ahead to neht ane lett 

Ch the sturboard bow we sow a great clacter 
which was Tree of clouds and appeared to be 
the best approach to the plateau. We clecicded 
ta ose that mute, Scott Glocier should huve 
been aimewhbere on the starlwire) bow, but if 


ok Ha 





Hur position was correct this glacier 
iw i locas atweaed io be the Scot, 

We kivew tb was possrble that we might be 
well off our course to the westwurd and that 
this vlacter was the Scott. 

We had with ws some photographs of the 
at the portals of the Seott Gln 
amd some foothills thereabouts 14 we 
approached, we could nit check any of the 
mons with our photoprnphs. We bern 
to coubt then that thr was the Scott Gla- 


Moun Lins 


i 
af 
Le 





cet. Tf not. then ii wos a ereal new une, 
In Which cose we probably had been off the 
course to the left instead of to the rich 


We later found owt that this ¢lacier wae 
approaximiteny 80 miles-easet ol the Scott, and 


lett ty the mermeies 


af Nature's handiwork transformed) the ol) barracks inte iw littering pulace throne room (pee 


of Antarctlies stnve 104] 


major discovery. 
tpmeared to be 


it therefore cometituted 

4) its mouth the glacier 
tbout 15 miles wide (distances pudl@ed from 
ikl} airplane, ait COUTSe, MEST Lie AP PTOMUTaLe ), 
hut it narrowed rapilly to 4 witlth, of inruly 
three or tour miles about halfway up the 
elacier: then it broadened again as it ap- 
proche! the platedu amtil i once more had 
ubomt a bé-mile width The shape was strik- 
ingly like that of an hourgluss. 


Set Mountains Every Few Minutes 


This great elacié¢r was ane of the most in- 
teresting (iscovernes of the expedition. The 
plane approached it at an altitude of slightly 
more than 7.000 feet. We intended to remain 
“boul 2.000 feet above the surtace, In order 
to do this;-so steep wis the-slope of the great 
ice river, we had to mse to 11,200. feet, 

Looming over the western side of the gla- 
cier ull the way was lofty mountain after 
infty mount, Many of these Peaks were 
more than 10,000 feet above sea level 
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These mountains [ believe tobe a continua 
tien of the Watson Escarpment, discovered 
on my 1933-55 expedition ond named by me 
after my fnend, the distinguished American, 
Thomas J. Watson, On the eastern side of 
the glacier the mountains were lower, not ex- 
ceeding 4,000 to 5,000 feet, 

Often we found ourselves fying alongside 
the western range; 30 that we saw the moun- 
tain walle directly in front of our eves when 
we louked out the window, These uften were 
close aboard. | 

The suriace of this new glacier was like a 
Silver washltaird, but there were none of the 
creat rises and drops noted along most of 
the other ice rivers. 

Mast striking of all was the fiict that there 
appeared to be no very badly crevassed areas, 
either at the source or at the mouth No 
tributary streams were noted. This may prove 
of considerable significance when some future 
expedition sacks ii road for the tractor march 
to the South Pole, 

Once through the glacter we found it advis- 
able, beciuse of clowls to the right and 
ahead, to turn eastward instead of fying 
south over the platen. 


At that point we made fin Interesting clis- 


covery. We could see hich mountains ahead 
as far as the eve could reach. ‘There were 
Clouds here and there, but our ringe of visi- 
bility was considerable, Some of the moun- 
lnins were very high, 

This indicated that the great ratige of mioum- 
tains we had to cross to get to the Pole con- 
tinted on indefinitely to the eastward and «lid 
not dwindle down until they disappeared under 
the snow, as had been thought i reaervy 

I suspected’ that some mountains 1 dimly 
saw to the soutbeastward might he a «reat 
new Tange, 

This is the sort of situation out of which I 
get the greatest kick: flying over completely 
unknown areas with magnificent toporraphical 


features coming into view every few. minutes: 


of the Aight, 


Oil-pressure Drop Threatens Forced 
Larned ira 

As we continued to the castward, I saw 
mountiins of ail shapes ond sizes on the port 
hand and ohead, many of them a lone dis- 
tance away. The temperature had dropped 
to about 33° below zero, 

Since this was the kind of experience that 
more than anvthing else draws me again and 
again to the Antarctic, | was greatly disap- 
pointed when Major Weir told me that the 
oil pressure in the starboard engine was drop- 
ping rapilly, But my feeling was not only 
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one of disanpointment. A forced landing in 
that area would have been a hit unpleasant. 

There was only one thing to do—get back 
down the glacier a3 scon a possible, hoping 
that the engine would held out until we could 
reach lower and mitch warmer temperijures, 
and thet when we did get there we would find 
that it had been the cold that had caused the 
pressure to drop and not some other trouble 
that would force us to crash-land. 

Marines are notable for their courige, and 
these Hvers with me had distinguished them- 
selves in the war. Hut this situation was 
something entirely new to them, Since it was 
the R40 unit's first flight into the unknown, 
it was-a sort of baptism, 

These gallant officers, who felt af home 
lighting whe Japs; in effect found themselves 
suddenly precipitated inte a scene of infinite 
grandeur that can be observed only in an 
area in the clutches of o full-grown: ice age. 

Fiyers Awed by Mountains’ Lmmensity 

For some reason | have never been able 
fo understand. when wazitig upon the great 
mountains that rim the Polar Plateaw one gets 
the impression of such immensity that one 
feels like a tiny and infinitely insignificant 
speck in the vastness, 

Perhaps it's the amazing visibility one gets 
cown there where there is no dust. Possibly 
it's the grandeur of the terrain or some quality 
that is peculiar to an ice age. 

At any rate, feeling like on infimitely: Insig- 
nificant speck in eternits does not add to anv 
fecling of cockiness Gne may have. | 

A forced landing in an ordinary moun- 
tainous area was one thing, but this was 
another proposition altogether. I akmit that, 
veleran though T was, I probably felt just as 
uncomfortable as they did. Hut 1 could net 
help but feel a friendly amusement at the 
awestruck faces of my companions, 

I could almost hear their thoughts as they 
were undoubtedly asking themselves, “How 
in heaven's tame did [ ever cet into this 
hace?” And while the photographer was tak- 
ing a photegraph I heard him mutter to him: 
self something that sounded like “Jeepers! " 

Needless to say, we didn't lose any time 


getting down that glacier. Luckily, the engine 


held out, and as we descended inte the less 
cold strata of air the oil pressure begun to 
pick up again, 

When we got down to the foot af the glacier, 
the co-pilot, without any orders, aiitomatically 
started in the general direction of Little Amer- 
ica. He didn't know exactly where it wus, 
but he certainly had a wonderful homing 
imstinet. 


(Our 


When we asked him where he 
was going, he said, “Back. to 
Litth America, of course, This 
urea umd this engine con't fit 
together, ciel Em sorry the war 
if over.” 

However, in o little while the 
engine appeared ‘ta be O. K.: so 
we headed eastward, and again 
we were exploring Virgin areas 
every mile of the way, 

Benenth us was either the 
ehelf ice or ine-covered lowlands, 
Ass we continued wastward, great 
block-shaped mountains that 
were quite isolated came into 
view. Some of them were very 
high, but wer ooverecl with 
clouds, and we coulil not esti- 
mate their altitude, 


An Important Geographic 
Problem 


The great mountain range 


conmtinged on in a direction 
south of east, anc after tving 
about FO wtiles | had the im- 
pression thot this range might 
continue for hundreds. of miles. 

li the area under ws was shelf 
ice, Tt would not be impossible 
lor tt ta continue until if eo. 
nécted with the Weddell Sen, 
which would mean there ane bw 
continents at the bottom of the 
wiirld insteail of one, 

To determine witether or not 
this sea connection exists is one 
of the most important explora- 
tion problems left in the world 
10 be solved. L taade the solu- 
tion of this problem, and not 
the fight beyond the Pole, the 
first objective of the expedition, 

During cur ton-short stay at 
Littl America we sent fight 
after Hight oul in that cirection, 
and. though many major dis 
coveries were made, we still 
have net got the answer. 

On my other expeditions we 
nitempted again and again to 
eolve this problem, only to be 
baffle! by the thick weather 
that exists in that area, The 
great question is, Was there 
shelf ice under ws. 8s tt ap 
peared to be, and did it exten 
on to the Weddell Sea? Or 
wae low land uncer the snow? 
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Clinging Tightly, «a Photographer I< Hauled Up from a 


Hl-foot Crevorse 
Depth: of thee natural matiraps vary, but some appear to he 
bottomless. First Lit. A. A. Anglin, Marine Corp photographer, de 
ended with the aid of the knolied) rope lo take pictures deep in this 
tepicul crrvise, Un such lain [lve Woeddell seatz tuning the biter 
clld Antarctic nleht. Thelr peculiar colle have been heard from far 
beneath the sarface (peres £01 ome 512), 
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We will keep of this problem until we get 
an answer. Perhaps the American expedition 
now in the Palmer Peninsula area, snith of 
South America, may get an answer belore it 
returns to the United States next winter: 

Two missions went to within about 230 
miles of the Pole, On one of these, com- 
manded by Lieutenant Anderson, was dis- 
coverd) a very high mountain tange which 
branches southeastward from the eastern end 
of the (Jueen Mauds. Tt appears to be a con- 
tineus seras of jce-covered peaks extending 
for ut least 200 miles. These may have been 
the mountains we saw clearly on the flight just 
dese ritwed., 

This flight passed through a saddle-shaped 
area between the Queen Mids and the Hor- 
lick Mountains, which extend to the east- 
war, Below the airplane were round-topped 
hills with un average elevation between 9,000 
amd 10,000 feet abive sea level, 

‘Once through this depression, Lieutenant 
Anerson was forced to go higher and higher, 
and he bever got out of the high mountain area 
before turning arcund for the return flight 
to Lith America at a farthest south of lati- 
tude $6.40, 

The plane flew of an altitude of about 
[3,500 feet above soft, feathery clouds, 
Through these protruded the crvstal miun- 
laintops. Several appeared to be about 15,000 
feet high, towering fur over the aircraft. 
There were many with elevations of at least 
12,000 feet, 

The lergest of the penks rose above the 
clouds with somewhat the appearance of a 
vanilla ice-cream cone, The sheer, ted sides 
of the mountains seen belew the clouds were 
ice-free. 

“Seem Pink” Is a Danger Sign 

All the way from Little America the plane 
was pushed by a strong tail wind, Andersen 
turned back when crew members complained 
of “seeing pink,” a warning symptom of 
the dreaded anoxia from the long-continued 
Wtitude of pearly three miles without 
OFVEEN etyuipinent, 

Over the mountains it had been necessary 
to. keep well abeve the clouds, and tt was never 
possible to get out of the mountains and aver 
the level plateau country, 

This: flight indicated that there may be a 
break between the Queen Maus ane the Hor- 
licks. They may even belong to. entirely dif- 
ferent mountain. systems in spite of the 
connecting chain of low crests in the “saddle,” 
Tt ole) suupests the hypothesis that the main 
chain of the Queen Maud ranges themselves 
turns rather abruptly across the continent. Tt 
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will bw interesting (to determine whether or 
not they extend os fat as the Weddell Sen on 
the South Atlantic side. 

Chur flight crews were the first human beings 
ever 0 look on the greater part of this Chaotic 
region. They discovered several new moun- 
thin ranwes, 

The precise locations‘of these and their rela- 
tionships to each other remain for geographers 
to determine after a study of the hundreds wf 
Photographs, Perhaps data from future expe- 
(litiuns will be necessciry before there is a satis- 
factorily clear picture. 

Acmission piloted by Captain Mctntyre, of 
the Marine Corps, came over the continent 
about 50 miles east of the “saddle” through 
which Lieutenant Anderson’s plane hod passed, 
It few inland for 300 miles without seeing a 
single peak protriding from the low clouds 
over the nevé surface, 

At the ene of this route black crests bean 
touppear to the south and west, allso obscured 
by the clouds that the photographs obtained 
are very diffwult to interpret. ‘This mission 
turned westward ond came buck over the 
Horlicks, 


Through « Conyon shove the Clouds 


Low cloud cover also hampered a mission 
piloted by Li. Conrad 3, Shinn which crossed 
the continental shore line still further to the 
eget. ‘This flught, however, encountered moun- 
tains almost from the start, and it was at lewet 
an hour, flying at an altitude of 14)500 feet 
without oxygen on one of the coldest davs in 
February, before the plane was over the level 
sitface of the plateau with no mountains 
aha. 

When the clouds cleared temporarily, the 
crew saw below them one very large range. 
The colors of the barren peaks ranged from 
dark brown to dark red. Shinn describes 
them os having an “ashy look,” and feels that 
they ate of volcanic origin. 

The flight encountered several striking 
natural feitures. For about 20 miles the 
Plane flew throygh a “canyon above the 


clouds,” with sheer, towering rock walls about 


éleht miles apart on both sides. Just south 
of this it passed] over a great. strange valley 
Whose floor was paved with black, rounded|, 
ice-free hillocks from 15 to 30 feet high, 

On a two-plane fight just south of the coast- 
line of the Ross Shelf Ice, almost straight eset 
from Little America, one pline passe over 
most of the country designated .on maps as 
occupied by the Executive Commitice Range. 

The trend of this ne hilherte sichted 
only from a .distancé, was triers south-south- 
east than had heen assumed. 
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Hot Summer Day’s Dream! Smiling, He Swims in Tey Antarctics 


Lt. (ie) Halvor Iverson tests aonbberizved fabric anit in iee-fillod Walees-al thi Bav of Whales. This suil 
hud been devised espociliy for the projected invasion af bayer i the fall of 1045. To Antarctic swimmer the 
eaten Ginger War a posahic attack by a boiler whale or vy aes ropard. The men stiffered no ill effects fp. 40: 


Qur Navy Texplores Antarctica 
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Antarctica Compared to the United States 
Ware drawn on the samme cqual-area sali emplie- 


aie the extent of the southern continent. Here, the 
Seuth Pate abeul cidnecies with Tule, Oklihome. 


to demonstrate, these maps had little relation 
to realitv. They had been patched from scut- 
tered observations, mostly fram north of the 
ice puck, over the course of a century. Be- 


fore Captain Bond and his pilots stretched - 


a bleak, white unmapped limmensity of bliz- 
rard-filled unknown, 

Essentially the only systematic explorations 
here had been those of the Australian, Sir 
Doulas Mawson. But he did such mavnifi- 
cent work, not-only in the held of ge vgraphy 
but in other branches af science, that he easily 
epuutlifives aone Of the greatest polar explorers 
of all time, His scientific data are probably 
supetior to any that have come out of the 
Anturetic. 


Winds Raise “Flying Rivers” of Soow 


Commonwealth Bay, where Mawson once 
estabtished a camp, is probably the wittliest 
region on earth, Lt is the cost of“ iving 
rivers,” a phenomenon peculiar to Antarctica: 

The air above the South Pole settles over the 
ice-capped high plateau and becomes cooled, 
This cold air flows down over the mountain 
pisses ane throweh the vallevs, attaining twer- 
ricane velocities, 

These winds raise huge whirlpools of snow 
to aliitucdes as high as £000 feet, These are 
blown northward at from 30) te 90 tmiles: an 
hour, The result ts a tumultuous “snqw tor- 
rent in the sky” which finally descends (ver 
the puck ite and the ocean. 

In this region, with their Martin Mariner 
flying bouts (IN Ma), the crews started trans 
forming §@ panorama of mines inte a nealiby 
cif solid ice and rock. 

The first exploratory fights were along the 
Ontes Coast, originally discovered ty Lt 
Harty LL. Pennell, of the British Navy, who 


Areas Mapped by the Expedition's Planes 


ALop iene Crete covered mnt of the coastline and 
made deep dente in the largest unexplored) arca on 
earth, evwin penetrating bevund the Pele. 


wie oomenber of Scott's 19)1 expedition, Tt 
bears the name of Capt; Lawrence FE. to, 
CFitus”) Oates, one of these who peridhel 
with the commander on the return manch from 
the Pole. | 

Because of the thick we pack, Pennell was 
ungble to approwch the oonst closer than 15 
miles, Mist and clouds obscured the land- 
scape ahead, This apparently is the usual 
condition. Only a thin’ fringe of const is 
marked On Maps. 

The air photographs showedl—as they were 
to show sa frequently in the future—that the 
actual coastline bad yery litthe resemblance 
to that assumed by map makers, 

Rennick Bay became a deep triangle of ice- 
covert water extending abuut 100 miles inte 
the lond, with ite western sie constituting 
the hypotenuse. Both sides are bordered by 
minintains teaching altitudes of 8,000 feet 
nbove sen level, 

The net result wos that the feeble, wayer- 
ing Ghtes Const become alonost in its ¢n- 
tirety o mowntain-mneclised bay. The whole 
region was fog-oovered, amd photographs alt 
not show much detail, 

Just outside and slightly to the west of Ren- 
nick Bay a new archipelago of small, rocky, 
ie-covercd islands was discovered, 

Then, between longitedes 150) ane] 145 enst, 
comes a gap in the coast, Mupping of il 
was prevented by had weather, At approsi- 
nuntely longitude 145.00 area of loose pack ice 
was. found which easily could be negotiated 
hy an icebreaker. 

Here an overtand flight passed) within a few 
miles af the South Magnetic Pole. No moun 
tains were observed. The continental icecap 
rises gradually to an altitude of $500 to 
9500 feet above sea level, 
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To Determine Wind Direction Aloft, Weather Men Released Balloons 


Coring progerss through the fee pack balleone wierr ent up ceil. “Their Riche eq) be followed far miles 
in toe exciptionally cheat, thatt-free Antarctic atmosphere, When cloud: did prevent chwervation, meteorologists 
Gerd balinons beaming radar tracking tantels, like the one mistaken for o “Yivine saucer” Lost summer ip 
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seemed somewhat disappointed in their diseoy- for more exciting discoveries 
eres, he territory bad been for the most The bread picture of the Antarctic Cont 
Ar & Manon ws featureless desert of tive nent is that of a botts flesert of ee on rl 
Chere were few lofty mountains, no hidden which rise here and there high black or light- 
aeas, Hut for solid secomplishment im ex berl- colored mountam peaks 
ing the boundaries of the known world thei Hut, in nearly 6,000,000 square miles ot 
ree ml had been very outstanding, lifeless white silonce, are there pest ies ol 
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This Fiendish-looking Fellow Is a Harmless Navy Photographer 


T. H. 


mi Mea 
ninethine Hue a 


Molen pvc tes 
Hoke: tur lak ike 


ment? ‘This question excites the tuagination 
Hut, scientifically speaking, the answer {is ma 

Tt ffee preas are known to é¢xist in the 
MUCH bess inhespitaible Arctic, © the Antarc- 
tic Continent such areas are probably 
hotpitable, wrth higher forms of lite, esnecially 
vertebrates, nonexistent. 

It remained for a Weetern Group PRM to 
distover otc condect a preliminary explora- 
ion of the most remarkable of these ice-free 
aneas on the Cuieen Miory Coast, which fronts 
on the Shackleton Shelf Ice (map, pp. 436-7}. 

Early in February the crew af the tiving 
beat commanded by Li, Comdr, Davin E. 
Bunger, of Coronado, California, found them- 
selves above 4 londscape which made them 
question. thelr own eves——a land of blue and 
green lakes and brown. Wills in can otherwise 
limitiess expanse of ine, 

hie so-called \ 
mportant—se far as public interest was con- 
cemed—singk: geographical discovery of the 
expedition (ilate VILI andl 
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‘msi woes bv for the mest 


mage 475). 





enema im full foul weather clothing, including the effective face qiask which 
A hweTror Mmevie 


The bulging ees are ‘now clases 

A few dws: later the same plane landed on 
one af the large lakes far a superficial survey 
of one of the most remarkable regions an earth. 
An island suitable for lite had been found ina 
universe of death (page S10). 

The plane seemed to have dropped oyt of 
the Z00h century into a landscape ef thousunels 
of Vears ago when loncd was just starting to 
emerge fram one of the great ice ages, 

The area of this ice-free region is somewhat 
more thin 300 miles. It contains 
three open-water lakes—each large enough to 
provide a smooth three-mile take-off for a 
Mving lewt—and sbout 20 smyller 
of water, 

Thest lakes. are separated bye jumbled 
mosses of barren, reddish-brown reck. All 
is Walled by ice with glittering white ond armne- 
Lhvsl ramparts rising as much as 400 feet 

From lake to lake, colors! the walera mine 
[ram skv-bloe to green, Occasional reditish 
atreaks were seen. “These color yaristions are 
duc chiefly to the dotainant lite forms In each 
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lake. The waters contain countless billions of 
blue-green, green, red, and brown algae, single- 
eellec| plants which are among the most primi- 
tive living things on earth today. 


Wo Life but Algae and Birds Seen 


Both the green and the blue-green algae are 
the organisms which form the green scum on 
stugnant water evervwhere, The brown. and 
red, commonly known as rockweed, represent 
a long step upward in evolution, 

These algae were the only life found in a 
hasty survey, but it is not certain that higher 
forms might not be revealed by a more ex- 
tensive search, The observers saw no plant 
lite on the rocks, A few binds of undeter- 
mined species Were noted, Eventually these 
are likely to bring trom the outside world seeds 
af higher plant lite, 

The lake tevion was described as approxi- 
mately square, The ice banks rise very 
abruptly about 100 feet on the east and south, 
North and west there is & more grisdial rise. 
Cme of the lakes has a gently sloping beach 
several hundred vards long, described as well 
Stlted for & campy Site, 

The water temperature was “comfortable.” 
All the plane crew dragged their arms in the 
lake und testified it was much warmer than 
the approximately 30° temperature of Ant- 
arctic ocean water, Analysis shows that ft con- 
i about twethinds ws much salt as ordinary 
seo water, Floating about were a few small 
ico cokes broken from o large near-by glacier. 

The rock hills were of various brown shartes, 
Tt was first. reported that they contained iron 
ore. Hut this is only the opinion of the 
fight crew, without means of veriiving their 
speculations, A redelish color means the pres= 
ence of fon oxide, but not necessarily con- 
centrated as ore, 

The rea statts approximately five miles 
inland from, whut is assumed to be the coast. 
North of this covet is a band of open water 
about 20 miles wide, beyond which pack. ice 
extends narthward mearly 100 miles: 

The nerthern edge of this pack appears to 
be the closest approach for ships, since the 
ice is thick and with no. discernible open- 
water leds. The region would seem, how 
ever, to be essily secessible by oft, with aay 
one of the three large lukes affording o safe 
landing site. 

The simplest explunuation of the oasis is that 
this is an area left bare by a retreating placier 
which once teached as ‘far as the Shackleton 
Shelf Tee, . 

The reddish-brown rocks, once free of ice, 
wild absorb considerable amounts of solar 
radittion during the perpetual daylcht of 
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the Antarctic summer, This heat then would 
be reradiated, thus constituting for the oasis 
Nature's wwo version af the new “radiant- 
heated” home. 

The newly discovered lake region apparently 
ditters from any of the other ice-free Antarctic 
areas m thot it is ‘surrounded by ice on all 


Whatever the origin of the oasis, it is dis- 


appointing that one of the most interesting 
areas, both scientifically and scenically, in 
Antarctica must be left for the present hardly 
more than a dot on the muafy, | 

Two weeks later another flying boat of this 
same group, Dying along the almost uncharted 
coast of (Queen Maud Land, came umexpect- 
edly on one of the scenic wonders of the 
world, This was a range of ite-<rystal moun- 
tains, luminowsly blue to the observers, more 
than two miles high and towering for many 
miles over an ice shelf (map, pages 436-7), 

While over these ice mountains, the plane 
wis gale-loseed in the fury of carly winter, 

Like a Landséeape of Another Planet 

This had been intended os a last flght from 
the Currituck, Lis. W. BR. Kreitzer and 
F, L. Reinbolt started on what was expected 
to be a routine photographic mission to map 
about 300 miles of coastline, 

They soon found themselves fying over a 
hitherte unobserved ice shelf, one of the most 
extensive in-Anturctica, The blue walls of this 
shelf towered above the sea along what previ- 
ously has been charted as coast, Thus, as a 
result of this flight, the ald coast disappears 
from the map, 

Then the plane turned southward to the 
equally wunanticipatel mountains, which 
reached altitudes estimated at more than 
12,000 feet. They, were. followed for nearly 
100 miles and no break was found. 

This chain is apparently o major Hnk in a 
still vaster range which may prove one of the 
greatest in the world, Beyond these moun- 
tains lies the high plateau supposedly reach- 
ing to the South Pole, | 

The mountain range was interpreted as 
the actual coastline, constituting o seldom 
paralleled meeting of mountain and sea, There 
can be only a very narrow land shelf at the 
mest in front of the gifantic, ice-covered 
precipices, 

“Tt was like a lendscape on another planet,” 
said one of the pilots. 

The last accomplishment of the group be- 
fore early winter gales made further operations 
impossible was investigation of a previously 
known ice-free area covering more than LOO 
Square miles. 
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Arctic or Antaretic, [t's All the Same to o Husky 


snug ina hole in the anow, thie sled dog slept through a mild blizeard, 


Only one of the does hal 


had previnus caperience with Antarctic weather (pace 482), but their ancestry stool them tn pond atend and 


apparently thes suffered no discomforts from adrifting snow and high winds 
All those laken on the ecxpeditivn were broweht buck 


mime snow welt their shins and they beromie il. 
aifele bo civilization, 


It consisted of a string of green lakes sepe- 
rated by brown amd reddish bills of jumbled 
rocks, One oo} the lakes wus estimiited to be 
more than four miles long. The lakes were 
niosthy blie-sreen, but oa few were redl-streaked 
and one was binck. Some were dark green 
inthe center tut shirled to blue at the eclives. 

Evidence here sugyests that this isan: pred 
cleared of ice by a retreating glacier and with 
some sublerrancan heat source. Straight black 
strips as wide iso two-lane highway were seen 
on the ice-free rocks. These were interpreted 
by the plane crew as the remains of old lava 
flows. They may, however, be strips of glacial 
deposits, 

Seur this casis at the foot of the Vestfale 
Hills on the Inerd Christensen Coast the 
explorers found a huge bay extending about 
50 miles beyond whut hitherto has heen 
assumed to be the coastline, It atpurently is 
one of the finest natural hirbors in Antarctica, 

During the two months of active operations, 
$3 flights took off from the Western Group. 
Of these, 23 were solely for the purpose of 
mapping. Eight were incidental to detennine 
the condition of the pack ice and make 
weother observations. Captain Bond hart ac- 


I digs are brewckt ineisle, 


complished one of the finest pieces of explorn- 
tion in all history. 

The Eastern Group consisted of the sea pilirie 
tender Pine fitond with three planes and fight 
crews, the destroyer Aroweson, and the tanker 
Cansivo, [twas commanded hy Cupt. George 
J. Dufek, of Chevy Chase, Maryland, 

This group tendexvouse around Peter | 
Tstand at 68.50 south latitude and 90.345 west 
longitude, under the ¢hadaw of 3.937-foot, 
ice-armored Lars Christensen Peak. a few duvs 
before New Year's. : 


Eastern Group Explarces Forbiddind Area 


Captain Dufek’s immediate task was to map 
the coastline east af the L20th meridian and 
to explore the continent beverd this constline, 
This area extended for hundreds of miles and 
generally lay between Littl America anid the 
tin of South America. 

For more than a century up to 1040, ex- 
plorers had been attempting to get into this 
area, but hod been dunied back by impossible 
weather plis an impassable ice pack that 
guarded tts secrets. No one had any ies 
where the Pacific Qcean ended ond the con- 
Hnental land began, 
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Up Comes a Whiskered Weddell Seal for Air und a Look Annu 


Th autumn. when sich boles (reeve over, the creatures cut, through the dee with thelr teeth (page S12). 
Southernmost mammals in the world, they live all winter literally buried in the ice, presumably on ledges of 
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In 1929 and also tn 1954 we had tried again 
ail again to penetrate this section with fights 
from) Little America, but each time were 
blocked by storms ar bad visibility. Here in- 
deed was a challenge. 

Finally, in 1940,-1 determined! to try a new 
technique, which was to carry a smull sea- 
plarie obescerel nny Ships, the Bear, to pr note 
along the northern edge of the impenetrable 
ice pack, and to wait there patiently for the 
wWeolher to break. 

Tt turned out that the mile of pativnee, al- 
wars a good one for conquering the Antarctic 
or steering clear of iis vicious, SnIpping jaws, 
wie the best ane for this job, 

Our patience at last was rewarded. We 
made three important flights by taking quick 
saivantige of one good bresk in the weather, 
and found ot lost the elusive coastline that 
explorers had sought for so Jong. 

[ have brought this incident of a previous 
expedition inte this stary to provide a proper 
setting for an incredible human experience 
that fell to members af this expedition, (om- 
manding officer of the Aear at that time wees 
Lt. Comer. (now Rear Admiral) Richard H. 
Cruzen, and the navigator of the Beor wos Lt. 
(new Capt.) George Dufek. Thus Dufek was 
a veteran and olso he was an old inend. 


(mn the snaw they travel with a awimming motion al a surprising pace. 


Tt was on two of these fizhts that I dis- 
covered the great Kohler Range, the Walgreen 
Cowet, amd the Fletcher islands. There were 
indications of o peninsula, but it remained for 
Dufek, after-a spectacular take-off, to fly over 
this peninsula and disoover the Dernas 
and Noville Mountaims, 

Dufek and 7 had found the ire: pock very 
heavy, solid, aml tough—impenetrable, in 
fact: uni between it and the Walgreen Coast 
wis a great bowly of open water, the Amundc- 
sen Sen (sometimes referred to ay Roosevelt 
Seq). 


Laght Phenemenon Causes Trigedy 


Somewhere on the land between Duofek's 
1940 flight track and my fight truck of a few 
hours: later, which wos east of his, there wis 
a spot on the bleak and lonely snow where 
nine young Navy meh, seven Vers later, 
would come for an instant face to face with 
eternity by a-trick of fate so incredible that it 
wems it could not have happened, 

And vet a sad proof that it wid happen are 
three shallow graves in the snow where three 
young Americans lie. 

With mv binoculars T must hove had a 
food view of that general aren when we 
pase? that fateful «pot. Would that I could 
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Down the Ship's Gangway s Human Chain Passes Box after Box of Film 
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have haicl prescience to see what was TU a il 
in the somber mvstery of that desolate terrain! 

Because these three fights In 1940 did no 
calwe the mystery of this vast drea, Dufek wos 
back there seven veors later with this exnedi- 
Don and orders to explore it. We had hc anh 
flimpses of the coastline, and we knew that we 
wu lel have Lo come be l; actin fii greet pte tren! 
ne uber are ae fill itt the CATiOTST phe ce 
tials 

Dutek oow, ac before. hod te walt for the 
weather, Pinglly, on December 30, 144, one 
Of tive for PRAMS with nine mén aboard lifted 
from the water and beaded for the coust. Lt 
fiz) Ratph Paul LeBlane was-senior pilot and 
Lt. (je) Wilham H, Kearns co-pilot, Capt 
Henry. Howard Caldwell, commanding officer 
eb he island, on 
with Ju | ic ws i 

[| think | 
minds of 


| eed over the Putired ice eee k wider « 400+ 


Frm FADPETICOCe pile, rive 
baer vet, 
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Soon the continent loomed 1 
wis mow | Ol but | 
still not ood and they had dim 
cere 
Gul on they went to ern push 


loot ceiling, 
The ceiling 
weather was 
Wews of Tee 
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their mission, 
ter a while they reached «an area where 
Lhe clouds Covered more of the sky, 
cine thernnse lies i ree pon cit were a 
iihty. In all their years of flying they had 
Come iced tel rage like it 
They turned enst and found themselves fying 
in what was bike a great bowl of milk where 
there was Phey dict not know 
whether it was for or mist or enow. There 
ees Tho 4 arctic With whoch to nidge Cistance, 
Thev. didn't Ike it. No th 
So. they decided to return to the ship, ame 
meorns wihtt hal telieved Letthinc at the 
wheel, biomed left just of the bottom of the 
me STIPE OTe t HA if tinh felt like hiarel 
cand, With split-second thinking he pushed 
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the throtthes: forward, The Instant they 
reached full power there was a terrific ex: 
plosion wel oblivion for all hands. 

The plane broke ito four pieces, and the 
wreckage und the wneonscious men skidded 
long the gently sloping snavw suriice, proli- 
ably for many feet. Tt was hours later when 
survivers came out of their dase sufficientiy 
to understand clearly what was going on, 

But three of the crew never regained con- 
sciousness, They ate lying near the wing tip 
of the plane with flags of the United States at 
their heads. ‘They were the first human beings 
in the history af the world ever to reach that 
lonely coast and they will be the last-ever: to 
leave it. “They are men of the Navy, and their 
TahweSs Te Ensign. Maxwell Albert Lopez, 
Frederick Warren Williams, aviation machin- 
ist's mate; first-class, and Wendell K. Mender- 
sin, aviation madioman, first-class," 


Six Survivors Reseurd 
The heroism of Kearns and James H. Rob- 


hins, avintion radioman, second-class, who 


rescued LeBlanc, and LeBlanc’s subsequent 
heroism as he lay grievously wounded, with his 
feet frozen, are iilready matters of necord. 


The courageous strugele of the six men for 


survival, with their final resetie through the 
eificiency of Dufek, has been told in detail. 
Of special note was Captuin Caldwell's unself- 
ishness, great stamina, and supeerh leatlership. 
1 shall not, therefore, write of those things 
here, except to add that Dutek’s teacue of his 
men i in tiny wavs unequaled in all the his- 
tory of polar rescues: 

But T should like to make one remark before 
passing on to other matters: These voung 
men who crashed were not polar explorers, 
“They had never seen the Antarctic Continent, 
and one con get little actual conception of it 
from hearsay, 

One is generally intreduced to Antaretica by 
degrees; and even then it ts awe-inspiring. 
But these young men, alter their plane ex- 
ploded, came out of ther daze—wike up, a 
it were—lying on the continent and in one of 


its mast inhespitible swis, Je was like dying 


atid coming to life in another world. 

This was the first time any lives had been 
list on any expedition | have Jed within the 
Arctic or Antarctic Circles. Naturally, such 
n disaster disturbed me, although I was still in 
the United States preparing to head south on 
the aircraft carrier Philippine Sou, 

I felt, nevertheless, that responsibility for 


* The sorviving members of the cew fet men- 
tioned in the text are Wiliam Greorer Henry Wat, 
avintion machinist’: mate, seond-clan, and Owen 
McCarty, chiel photographer's matin. 
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the tragedy was mine. J had briefed and 
derted the expedition on that strange phenom- 
toon cf multiple Tght reflection visibility, 
which | discuss later in this orticl (page 
S10), but that it did not get down throtigh 
the chain of command to the pilot of that 
plune was my fnult. 

After the rescue, Dilek headed eastward 
to-investimite the aren south of the Belling 
hausen Sea, 

Weather conditions were exceptionally had 
throughout January. Day after day misshins 
were canceled. Late in the: month Acmiral 
Croizen at ime request ordered the entire group 
to move westward into the Amundsen Sea. 

A considerable part of its coastline was un- 
explored, There was reason to believe that. 
weither conditions would be more favorable 
in this area, and this proved to be true nlmest 
from: the first. 

Amunitsen Sea Ties roughly between me- 
Tidians 100 and £25 west (map, pages 456-7). 

Upon return of wun previous expedition in 
1941. 0 hod requested that the constline of 
the Amundsen Sea he placed on mape as a 
dotted Tine. Though we had diseevered the 
continental lane, we could not vet oa eood idea 
of the coastline. That was why TI was 50 
anxious to have this area thoroughly explored, 

Captain Dutek fulfilled our highest expeita- 
tions, He confirmed, beyond all question, the 
existence of the Rohler Range, which tormed 
mut to be a larger ond more: extensive range 
than Thad suppesed. 

It. extends southward, towering over the 
western shore of an extension af the Anuned- 
“n Sea. Ome peak res more thiam 15,0000 
feet above sea level, an altitude hirher than 
any point in the United States. 

‘Larde Bay Diseovered 

One of the outstanding discoveries of the 
expedition was a hay that tay be 20,000 
aqiiire miles in area. Tt reaches more than 
700 miles into the interior of the continent, 
This great indentation is doubtless one-of the 
mest impertant bodies af ice-coverci water in 
Antarctic regions, 

Tt extends about 150 miles from ‘east to 
west, making its shape roughly that of an 
Hblong., Tt ends ino high ice wall marking 
the Amundsen Sen's southern coast and lies 
within 4 double are of high mountain ranges, 

There were two other mountuin mines, 
hitherto oemapped, along the eastern shore. 
Five peaks were counted with altitudes of at 
least 6.000 feet and 35 which rose 2.500 to 
5,000 feet. (Al these altitudes, it must be 
understood, are taken from sea level, not from 
the hich surface of the icecap.) 
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After mapping this region, Captain Dufek's 
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Antarctic Straphanders Ride to Work on o Tractoredrawn Train 


Construction ‘battalion men are howled back up to the Kos Shelf Ice te work on the camp site of 
Tittle America IV alter a midnight dinner whourd ship moored to the ice im the Bay of Whales This 
was ile customary meted of transporudion over the bay iec, Sometimes ax many as ten sledecs would 
be attorked to one tractor, 


this lurgely uncharted coast and into the un- 
known interior, and especially to solye, from 
the Weddell Sea side, the problem of the pus- 
sible passase between the Weildell ond Koss 
Seas (page 487). But the season already was 
too far wdvanced, Sea swells, high winds, fog, 
snowstorns, und formation of new ice in shel- 
tered water prevented the launching of an- 
ther suceessiul fight, 


Area Hall Size of USA Covered 


T know that if any nun living could have 
mide flights in this orea, Dufek could have 
dene it. He had performed superbly, hehting 
what was probably the worst ving weather 
ony human has ever been up aginst. 

Dunne the flights of our three groups an 
arca more than half as large as the United 


Stotes was covered, OF this, at least 340,000 
sejuare miles never had been seen by man 
before (map, page 407.). 

It also was possible to explore alwut 75,000 
square thilis of ficte-strewn cic, where no 
ship had ever sailed.* 

More thon 5,400 miles of coastline were 
discovered, relovated, or confirmed. Counting 
huvs and indentations, the total would be con- 
siderably greater, 

Ten new mountain ranges, amon them 
come of the loftiest on earth, were discovered. 
New archipelagnes, peninsulas, islands, ani 
seas were placed on the map. Seme of the 

* Thee figures wre tetttative, os given fey the 
geographer on the hadaol pilots’ reports Comple- 
thon of the calculations made from photwerapha, a 
time-tonsoming tisk, will make messery ernie 
Fe vino nil: 
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for the Indescribably weircd_auroral phenomena 
This expedition carried a staff of competent 
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scientists recruited both from the experimental 
labarateries uf the military services and from 
such Government selentilic bureaus as the 
Geological Survey, the Fish ond Wildlife Serv- 
ice, and the Coast and Geodetic Survey. 

Their activities unfortunately were limited 
by the brief periods during which it was pos- 
sible for them to operate and by transportation 
(liffiwulties: Nevertheless, 
ments were considerable. 

For instance, our scientists made difficult 
and highly. intricate studies of such subjects 
aa the rapid pieisations in the earth's magnetic 
field, which required radin communication be- 
tween Lite America and what at that time 
wis the Weather Bureau's furthest-north sta- 
lion ot Thole, Greenland. 

They measured variations in the speed of 
ayund through various forms of ice and néve. 
They studied the spectrum of the eerie purple 
light which came through thick roofs of ice 
over their dugouts, 

Thev made collections of those extrmordi- 
nary micrascapic living things, the pelagic 
plants and animale—plankton—which live ane 
multiply in contact with ice itself and which, 
abounding in countless. trillions: in the cold 
Seas, apparently constitute the ‘hase of the 
entire pyramid of Amtarctic sea Tife. 

Telescope of Time 

Upen Antarcticn hes, very approximately, 
some four quadrillion tons of ice, 

This ice may be likened to rock. It has the 
characteristic crystalline structure of all rock. 

The behavior af such a great shell of Ice, 
covering nearly 6,000,000 square miles anil 
possibly a mile thick in places, epitomizes in 


exe wars the behavior of the rock shell of- 


the entire planet over millions of years. 

The Andes and Himalayas are only passing 
episodes of the earth's long history, but they 
are episodes of far yreater duration than all the 
time of the existence of the human race. Fut 
here in one man’s lifelime—on oa miniature 
scale tut resulting from alewest exactly the 
same a4yuence of events—overal “ienitalin 
minges’ 100 to 150 feet high may be erected 
outof the rock called “ice.” | 

Antarctica thus becomes for the eeologlst a 
idescope through which he can look backward 
over the vast gulis of time between the ages 
to study certain aspects of the folding of rock 
as the astronomer looks across the emptiness 
of space between the stars, 

As many observations as were possible in 


the limited period allaweel were mate by Dr, 
Arthur 2D. Howard, of the U. 5, Geological 
Survey. His chief service was in. ouilining 


the field for future research. Probably hun- 


their ait conplish-- 


a0/ 


dreds of future Th. 1), dissertations in geology 
will be based on observations of Antarctic 
plenomendt. 


lee Mountains a Pertlous Fairyland 

For the mountain-building studies it was 
necessary to go only about three miles from 
the Bay of Whales to be in a fairyland re- 
production of the Jura Mountains of Switzer- 
land, whieh D+. Howard had visited some 
vears ago, Rolling ridges of luminous blue 
ice up to 150 feet in height form a narrow 
belt running southward about 20 miles te 
recovers! Rookevell Island, 

The spectacle probably will last-about five 
yeas more before the pressure of ive from 

hind pushes it into the sea. 

The region where these studies were con- 
ducted is one of the most pertiows in Antarc- 
tica, Tt can be entered with reasonable safety 
only by men toped together and walking: single 
file. It is full of deep, hidden crevasses cov- 
ered by light snow bridges which make nee- 
Gsary step-by-step progress and constant 
probing ahead with vikes a 

In a pit cing and blasted inte the Ross Shelf 
Ice by geologists of our last expedition, work- 
ing ina constant temperature of several de- 
grees below zero, Dr. Howard made direct 
observations of the evolution of ice under pres- 
sure. This pit was sunk first 23 feet below the 
snow surface at Litth America abaut six 


Yeurs ago aral left for future observers, 


Since then some 18 feet of snow had areu- 
mulated over the surface, approximately three 
feet. a venr. 

The result, as determined by Dr. Howard. 
is that the depth of the original pit has been 
reduced between live and six feet by the 
tremendous pressure of this accumulating 
weight, This apparently is the genesis of the 
Steel-like glacter ice formed by compressing 
neve, the sandlike snow peculiar to an ice-age. 

Before they left, geologists of our last ex- 
petition bored auger holes in the wall of the 
pit: These were nearly perfect circles, 
Howard found them tattened into ellipses, 
hut these near the top of the pit showed the 
preatest flattening. 

Thus is epitomized the process which te 
sults in the birth of an ice age over thousanis 
of years, Snow of one winter presses down 
an the snow of the preceding winter and com- 
presses it into ice—a different tvpe of ice 
from that which results from the quick ireee- 
ing if the surface of a lake or the walter ina 
rain bwtrel, This ice in turn compresses the 
ice underneath, 

Before completing this atudy, Howard drove 
vertical rows of spikes into the walls of the 
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Getting under Antarectica’s ley Skin 


All this obwiowshy is only seriching the 
surtice of Antarctic. geology. Many questions 
remain for the céeolowists of future cep litho, 
T tie record of Antarctica bervel- 
Writing of Time in hieroghyphics of death on 
tudes rock 
Link naw. 

Hitherto it has been possible to determine 
what lies underneath the ice only with artificial 
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ceeds Lhiruuerh cifferent materials, 

This method, while accurate. was dew and 
lnborious, At the best, only a few such meas: 
Urenients iva Linuted arew could be conducted 
in any one season. It would have. required 
centuries ta obtain a picture of the bane sir 
face and some idea of the nature nf its pocks 
On this expedition it was nissible for the 
first time Ins information rapidly 


‘that 5, woul ds fast as a plane Gould fly— 


to nian 


over a larte area by means of the airborne 
tagnetumeter, pethaps the most revolutionary 
Instrument ever introduced! in the science ol 
Feuphysics, Until sa while ago i 
one of the Saey's most closely guarded mili- 
Lary. Secrets, _ 

This “secret weapon” was developed fpori- 
Mal ly at ihe Saivel Chrcdn ince [ shart YY Ane 
wed with considerable suecese during the war 
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ta detect submerged submarines, [1 measures 
from the sir minute variwtions in the inten- 
sity of the earth's murnetic field, such as 
would be caused by so large a moss of metal 
ma submarine. 

As soon 45 the existence of the instrumetit 
becume known to the U,S. Geological Survey, 
it was obyiows that it might prove af enormous 
value for wide-scale geological explorations. 

Tt had previously been determined that this 
magnetic intensity showed considerable varia- 


tion with the major types of rock—igneous, 


sedimentary, and metimorphic—hecaise of 
their different magnetic properties, and with 
the contours in which they were arranged. 

Tt has been observed that “the magnetom- 
eter stunts where radar ends.” It might be de- 
scribed as an X-ray radar, by which one con 
see under Mother Earth's skin. 


Land under the leeeap Probed 


surveys of more than 200,000 square miles 
in the United States and Alaska showed that 
the magnetometer fulfilled all [ts promise. 
It was of special value in locating geological 
structures which most frequently are msan- 
tiated with petroleum deposits, — 

For purposes of exploration, the instrument 
wae improved oo that an asutamutic, contimuyus 
record of mimghelic intensity was correlated 
constantly with a planes position m space, to 
obtaln an uninterrupted! recording of the geo- 
physical structure of the country flown over. 

Such an airborne magnetometer was oper- 
ated on four fights from the Little America 
hase by James R. Balstey, Ir. of the Geologi- 
cul Survey staff. ‘The over-all result was. to 
demonstrate that it was possitde to record in 
this way what lay under the Antarctic icecap, 

Near the eastern eile of the Ross Shell Ice 
is Roosevelt Isham. Tt ts bellewed to con- 
stitute the fulcrum upon which two ice shelves, 
the Ross and Prestrud, turn to form the Ray 
of Whales a few miles to the north. Burt it is 
completely icecovencd tia depth of about 
S00 feet, dt harelly protrmde from the rest 
of dhe shelf, Even its existence has: been 
debatable. Balstey’s magnetometer recordings 
shower unmistakably that it ts a real body 
of land, composed chiefly of granite rock, 

A somewhat smaller island, shown on minpis 
at the entrance to the Prestrud Shelf, slightly 
to the southeast, wis demonstrated cither not 
th exist er to be compeed of sedimentary 
rocks, The former conclusion is considered 
more probable, 

Another fight was over the Edward VI 
Peninsula and the Rockefeller Mountains. In 
this area laborious geological studies have 
been tnade un the ground. It had been de- 
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termined that the minuntains are composed 
largely af granitelike rocks. The maznetome- 
ter, from a thousand feet above, gave pre- 
citely the same results. 

On the other hand, the instrument showed 
that that magnificent landmark, La Gorce 
Peak, named for my old friend Dr, John Oliver 
La Gorce, waa composed salmwost entirely of 
selimentary rocks compressed from ocean- 
buttem muds throuvh millions of years, 

At-one point the edge of the Ross Sea was 
foun! 20 miles east of the line designated 
on existing charts, A source of peculiar satis- 
faction was the finding of consilerable muog- 
netic intensity variation in the neighborhoe! 
of Kainan Bay. Dr, Siple had predicted, from 
the nature of crevasses there, that the point 
must represent a break of some sort in the 
earth's structure—probably on island, The 
magnetic readings verified this supposition. 
The detector element of the magnetometer 
is housed in w streamlined, bornb-shaped cose 
known as the “bird,” which is towed behind 
and beneath the plane on a cable 100 feet 
long. This is to eliminate the magnetic 
effect of the metal in the aircraft itself, ‘The 
measirements are so delicate that every pos- 
sible contaminating factor must be removed 
to make valid conclusions. 

Undoubtedly there ore both valuable and 
precious minerals under Antarctica’s ice, Tt 
is difficult ta conceive of such a large part of 
the carth’s surface without them, 

The magnetometer can at least-give mn good 
indication of where to look, Treannet identify 
specine minerals, such as gol! or uranium, 
It con detect, as has been demonstrated in 
the case of gil, the geophysical formations 
where they are most likely to be found. 


South Magnetic Pole o Large Oval 


Stody of the earth's magnetism itself nata- 
rally has a notable part in the program of any 
polar expedition. This field of scienre was 
represented by Dr. A, Herbert Howe and Lt. 
C,. A, Schoene, both of the Coast and Geodetic 
Survey. 

Available evidence invlicates-that the South 
Magnetic “Pole” must be considered a roughly 
oval region, perhaps more than 1,000 square 
miles in area, At Humerus points in this oval 
a compass needle on a horizontal axis would 
paint straight downward, and these points 
would change position fram day to day, The 
actual “pole” might be considered as the 
iwithemnatical center of this region, 

The North Magnetic Pole has shifted some- 
what In the past few years. ‘The South Mag- 
netic Mole evidently hos shifted also, but we 
havent enough data to prowe it. 
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That strange phenomenon which Dr, Siple 
calls the “antithesis of darkness,” ond which 
caused our aerial tragedy (page 502), consti- 
tutes one of the constant perils of the Ant> 
arctic, and mist be understood before it can 
be conquered. [1 is especially important: for 

airplane landings, which require fine judg- 
ments of the elevation and contour of the 
show surface. Jt is a weird white livht ex- 
perienced chiely on cloudy days when a woul- 
like theese covers most of the sky. 

On such days there are no shadows, Near- 
by objects, especially men dressed in white, 
vanish and reappear without warning, 

Sunburns, although no sun is visible, are 
likely to be severe, and the worst-burned areas 
may be the bottom of the chin and the palms 
of ungloved hands. Visibility is extremely 
bind. Elevations and depressions which ordi- 
mainly serve as landmarks are merged inte an 
entiless white flatness. Walking becimes a 
blind staggering because there is no way of 
judging the level of the snow surface, 

Weird White Light a Danger Source 

Qn such a day tractor and sledge parties 
away from base in unknown territery can pro- 
ceed very slowly, if at all, The absence af 
shadows Itaves the men with oo means of 
detecting the parallel windrows of arched snow 
Which indicate crevasses, 

In the North a similar phenomenon, known 
as “Aretic white-out,” has caused airplane 
accidents, 

Dr, Siple’s tentative hypothesis: is that this 
“antithesis of darkness" con be explained as 
a2 phenomenon of multiple reflection of sun- 
light, Visible and short-wave invisible raclia- 
tion is trapped between earth and sky, 

Ortinary sunshine striking the earth is 

_partly absorbed by the varicolored landscape 
and partly reflected back inte space. Here 
there is only the unbroken whiteness of the 
newt. Tt is an almost perfect reflector. 

The radiation rejected by the earth cannot 
ret past this cloud screen into free space again, 
A certain amount of ft is reflected back against 
the show, to be re-reflected against the clouds. 

Thus there is a constant building up. of 
trapped light, which is added to that received 
tach instant from the sun Itself. Light is 
coming from above, fram below, and from all 
sides where there are snow-covered slopes, 
The area within the Antarctic Circle is like 
a titanic hall of mirrors. 

This trapped-light hypothesis obviously is 
ony a tontative attempt to explain an eerle 
phenomenon of the polar regions. The ex- 
planation remains debatable, 

Antarctica i¢ swaddled in a warm blanket. 
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This remarkable fact was established by daily 
soundings of the upper atmosphere by radic- 
sondes, the astounding little robot observers 


which cain be sent aloft by free balloon and 


which send back a continuous: record of the 
conditivgs they encounter, 
Here Stratosphere Is Closer to Earth 

Over the Equator the temperature drops 
with altitude up to about 60,000 feeti—the 
floor of the stratosphere there." “‘Thenceforth 
it Tem@ins constant or may even show slight 
INCTEASES. 

Over Antarctica there is a different situation. 
Two thousand feet above the earth throughout 
the summer was founda layer of atmosphere 
About 300 feet thick in which the temperature 
generally was eight to ten degrees higher than 
at the ground, One recording was 14 desries 
higher. Such inversions of temperature are 
known elsewhere. 

Qnee this stratum is passed, the tempera- 
lure declines steadily to about 60 below at 
£5,000 feet. In the next mile of altitude jt 
increases pbuut five degrees. 

This means that Antarctica’s summer strato- 
sphere is only about two-fifths the height of 
that over the Equator and two-thirds as high 
ts that over the United States. In winter it is 
about the same as in summer, or possibly a 
little Jower, 

Flasks were filled with South Pole wind— 
air which had moved northward at least a 
thousand miles over the continent at an alti- 
tude of more than 6,000 feet—for chemicu] 
analysis at the Bureau of Standards, 

Breathing Antarctic atmosphere has a 
cunously exhilarating effect. Tt is ane of the 
attractions which bring men back to these 
frozen wustes on expedition after expedition, 

No Colds till New Men Arrived 

While the winelike quality of winds over 
the ice mountains doubtless is partly psycho- 
logical, there remains the fact that this air is 
a slightly different mixture of gases from that 
of air in middle latitudes. Tt contains, for ex: 
ample, less than a third as much water vapor 
ig atmospheric samples collected at the Equa- 
tor. Further studies with respect toa the 
amounts of carbon dioxide, nitrogen, oxygen, 
and argon are still béing mode. 

Antarctica is sterilized by millions of years 

*Sec, in the Natiowa, Groceatmc Maca: 
“Exploring the Earth's Stratosphere,” by Lt. John A. 
Macready, December, 1924; “Ballooning in the 
Strat ere,” by Auguste Piccard, March, 1934: 
antl, all by Cant. Albert W. Stevens: “Exploring the 
Stoutosphere,” October, 1034; "Man's -Farthest Aloft,” 
January, 1946; ned “Scienti—fie Resilis af the World: 
Reennd Stratosphere Flight," Moy, 1034, | 
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ordinary White foes, but throwrh them one 
ares rainbowlike halo< around the sun, ‘These 
are die to dgerezotions if billiins of extremely 
thiinute ice crystals in the air clase.toa the earth. 

Two cradles of evclones for Antarctic re- 
gions, which melirectly, it is probable, offect 
most ot the world south of the Equator, were 
located. Cold air off the Polar Plateau sweeps 
notthwatd from western Victoria Land near 
the South Miaenetic Fole, Jt e¢rashes into 
wim north winds somewhere wear the Balleny 
[slands ancl * baby cvelones are born. | 

these grow rapidly, eastward 
across the Ross Seq, ond finally cle cy in the 


marks the southern 
blaoded mammals, 


winter. hor, 


sweeping 


their staple fou, 


deil seals (page 501). 
are the world's southernmost mammals. andl 
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Rockefeller and Queen 
Mand mountains. 
The-other cradle t& 
probably near Mount 
Ruth Siple, on the 
western edge of the 
Amunilsen Sea, Here 
dpparently the cold 
polar sir sweeps 
Lhroweh some wide gap 
In. the mountains and 
souithwartd- 
wins, This 
Brain CVCIONES are cre 
ated which move e@ast- 
ward, gathering 
Strencth, ard fimally 
decay Shine Ww here A ie 
the Palmer Peninsula, 
Thre accounts for the 
Origin of major storms 
in two-of the four cua. 
ranits into which 
convenience, Antarctica 
ordinarily & divided. 
Several minor prea 
of storm center activity 
also were found by the 
Eastern and Weatern 
Groups operating in 
the other quadrants. 
Location of oll. with 
E ishment of 
adequate observing sta. 
tions, would simplify 
Antarctic weather fore- 
casting for future ex- 
editions. 


"Blue Coty" of South« 
Crririrst Wlammals 
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\ jew miles from the 
base, hidden among 
bine Ice proutloes. wns 
il [rere colony cil VW eri 

These drowsy giants 


f pressure ice in the 


Ross Shelf, abwave suffused bye a strange blue 
‘deep, hidden crevasses, 
limit on earth of 


Wilti- 


Por the seals it is a permanent summer and 
Hundreds were counted by ait 
turvers conducted from the base. 
marily live beside holes in the ice which give 
them access to deen Koss Sea waters for fish, 
When these holes freeze 
aver several taches thick in early autumn, the 


They orci- 
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creatures cut windows through the ice with 
their teeth, | 

or, Alten) AL Lindsey, assistant bhohoist 
of my second expedition to the Antarctic. 
watched! these seals at work. “Swinging the 
entire heal from site to side,” he reported, 
“with the mouth held open at an angle of 150°, 
they cut a double groove by use of the canines 
(and pethans incisors alsy) of both jaws.” 

In winter these strange animals disappear, 
but they do not desert their “blue city.” They 
apparently huddle on ledees on the sides of 
the crevasses oll the winter: night, with tem- 
peratures as low as 70 below outside, ‘They 
cupposedly have access to the sta at most 
times. On the snow they can outrace a man, 
but ordinarily show. no fear. 

The animals seem complete masters of their 
harsh environment. When fish are plentiful 
they Store enormous amounts of blubber to 
sustain theni-im hard times. Females, for ex- 
ample, eat nothing for a week after pups are 
hom, but, drawing on thik blubher for focnl, 
are oble to give enough milk for w single pup 
io main as much gs seven pounds a day, 

There was some speculation as to whether 
the ice drift had not carried their home canyon 
among the crystal mountains too far away to 
allow them further access to the sea. Ly that 
cise, they would be doomed ta slow death from 
starvation, 

This can be determined only by a later ex- 
pedition. Tt seems improbable; however, that 
such naturally intelligent animals, with in- 
stinets built on countless generations of ex- 
perience with foe, would have allowed them- 
selves to be trapped in such afashion. The 
“bloe city,” it is most likely, remains their 
home and not their prison, 

Two Geographic Ghosts Are Laid 

On the edge of the Antarctic sonie depth 
findings confirmed the nonexistence of two 
century-old phantum lands, in the puusitions 
previously reported! for them. 

First were the “Nimrod Islands,” at latitude 
36.30 south snd loneltade [58.30 wet, They 
first were reported by Capt, Henry E Eilbeck in 
the Vinod in 1828 after his ship had been 
blown off course during a passage around Cape 
Horn, He described high mountain peaks, 
hosts of birds, and fields of marine vegetation 
in the water, 

On cur expedition the ships Vaeacey and 
Aferrick made radar soundings over p 20-mile 
radius around the reported position. “They 
found only ocean about two miles deep. 

The second ghost laid was “Swain’s Island,” 
in latitude 59.430 south and longitude 100 
west, 


+13 


Tt apparently was the iee-horn hallucination 
af the Nantucket whaler Jonathan Switin whe 
in (809 recorded the position of a large Bland 
surrounded for miles by fields of red water due 
to the presence of minute cristaceans knows 
as “krill,” which concentrate in colonies of 
countless trillions. They usually indicate that 
land is somewhere in the vicinity. 

Here alse the expedition’s depth findings 
showed only water two miles deep, 

Rie Filbeck and Swain may have seen 

otionally large icebergs drifting slowly 
mart ward, eventually to disintegrate in the 
warmer waters of the Pacific. | 

Satmetimes these are enormous: Tn January, 
£927, for example, the Norwegian whaler 
Odd 7 passed » tabular iceberg the area of 
which was estimated at 10,000 scquore miles, 


cor approximately the size of Maryland, 


Another explanation is that beth ship cap- 
tains were victims of mirages. They pre- 
sumably were too far north te have observed 
much horizon “blink,” the magnified reflection 
of ice formations against the sky, in whose 
fantastic configurations anvbody is likely to 
re anything, fram the skyline of New York 

City to an island in the mid-Iacitic forested 
with frondeéd palms, 

Cettainly there was no suggestion of charla- 
lanism: about the “discoveries.” They were 
reported merely as matters of routine before 
the day when scientific methods af observation 
were well estahlishert, 


lé-ton Tractors Moke Sixday Journey 
A six-day land journey inte the Rockefeller 
Stcuntatse and return, a total of 250 miles, 
with two 16-ton amphibian tractors was one 
of the most important experiments, as regards 
future exploration in polar regions, conducted 
hy the experition. 

The party was led liv Copt. Vernon D. Bove 
af the U.S. Marine Corps,a veteran of Ant- 
arctic exploration (pages 461, 459), 

The immediate objective was to establish a 
gasoline cache and weather station for the 
flunes, but of ignificance also was the tet of 
ihe possibility of using spectiuily equipped 
heavy tracked vehicles for long overland jour- 
nevs, such os a conceivable marth from the 
Bay of Whales to the South Pole, 

Such # journey would be beset by many 
unpredictable complications. Transportation 
has been the nemesis of south polar experdi- 
tions in the past, with dog teams generally 
recognized as the most reliable means for long 
incursions into the interior, Hut thts is the 
aisoline fee. Sooner or later some explorer 
will motor overland to the Pole, 

Qur previous expeditions hive experimented 
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Tons of Tee Break from the Ross Tee Barrier Almost at the Photographers’ Feet 
Cracks In the foreground enphasice the thinger of coming so close to the borrler’s fave, here about mm 


feet above! the water and hroken joe of the Bay of Whales. 
Tey to beat a quick retreat as be peers over the brink. The dork oren at upper left indicates a 


sky" reflected) from the Rise Sen 


with motorized transport acress the endless 
wastes of thinly crusted and sandlike névé 
with indifierent success, but each failure where 
We Tecognize our mistakes can be regarded as 
a step forward. 

Our heavy tractors exerted a pressure of 
bout 1243 pounrls per square inch, or more 
than three times the maximum. permissible. 
The two carried seven mencand their gear—a 
lowed of nearly 3,000 pounds—on the Rocke- 
feller Mountains trek, 

Gasoline, food, and equipment sufficient for 
three months in cage the party became ma- 
roomed were carried on heavy sheds. Twoowere 
dragged behind each tractor, 

The vehicles averaged seven miles an hour, 
moving steadily a quarter ofa mile apart. The 
party traveled almost directly eastward over 
the ice of the Ross Shell, 

It was a region beset with death traps for 
heayy vehicles. These were wide crevassed 


O. F, Bowe, Chirt Photographer's Viale. is 
Neaise 


areas where the great chasms in the ice were 
concealed by thin snow bridges. 

Problems of visibility and navigation were 
important from the first, The sky was over- 
cast nearly all the time. This resulted in a 
condition of shadowless low visibility in which 
it was impossible to detect the parallel ridges 
in the snow which indicate crevasses. 

Nevertheless, only once did « tractor bréak 
through a snow bridge and then, fortunately, 
after it had straddled the chasm. 


Moirages Paint Horizon with Illusion 


Throughout the six days the sun was visible 
for only three hours; so Captain Bord had 
to navigate entirely with the magnetic com- 
pass, which is highly untelinble in the Ant- 
arctic, The experience must be given due con 
sideration in plans for any future tractor 
incursion deep into the continent, Boyd rec- 
ormmends some sort of gyrocompass. 
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Perhape the most interesting feature of the 
trip was the continuous panarama ot mirages, 
AIL one day erect walls of cream-colored wna 
dark-blue icebergs loomed ahead of the ae- 
tars. Sometimes they woulcl merge into a 
eid blue wall, It seemed as If the party 
rapidly was approaching an icherg-fled sea. 

Actually this was a projection against the 
cky of Okuma Bay, which cuts into the Rus 
Shelf Tce abou! 60 miles to the north. 

Ai the end of the route a party climbed 
Mount Helen Washington for geological speci- 
mens anda Visit to the seismeograph station 
a¢t up by the hist expedition, There they 
tecuced two mathle slibs used by Roy 
Fitestmmons as o base for his instruments. 
Boyd brought them back with hit as a pos- 
siile base for a memoral to Fitesinmuts, 
who was killed mm the war. 

As a result af the trip, Captain Boyd wis 
convinced that even the 1é-ton tracters. with 
certain improvements could be used for a 





go temperature of 20° Fahrenhent on Washington's 


Quickly donned over ordinary clothes, (hey were Used extensively dipring the war ty sive the 


much binge trek, even to the Pole wselt, It 
would be necessary to provide heat for the 
space occupied by personnel, and some sort 
ot living carters. 

With the vehicles in their prigent copeliloon, 
Laptain Rovd points out, the crip wiontihel bet 
bern impossible earlier in the season, The 
tractors’ prune) pressure was too great, By 
mid-Frbruury, bowever, the -surfhce of the 
neve bad hardened, Even so, the machines 
eank from eiht to ten inches over SH) ares 
and probably would hive bogged down over 
any great distance 


Seatts Camp Perfectly Preserved 


Antarctic i§.an apeless land where nothing, 
except the physiohiwical system, grows old, 
This hardly could be better iWwetrated than 
by the camp of Scott's [901-04 expedition on 
Rose Island, at MeMurido Sond, where Ad- 
miral Crizen landed late in bebruary from 
the icebrenker Awrton felted ta survey the 
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For the First Time in Mistery, Men Land on @ Lake in Antarctica 
Furrowing the blue-ereen. water is one of the wine Bouts of the Alartin Muriner seapline which 
alielted in the midst of the remarkable “onsis:* Heyond rie ftebergs and bare, brewn hills where a HIE 
heal survey folled tu disclose any visible sien of life (Mate VILL anal pages 475 and 499), 





possibilities of establishing an auxiliary base. Tt Sppeuined somewhat diserderly after 
Scotts camp might have been abandoned tuffetings of 34 winters snow hud crifted 
only a few weeks ago. The prefabricated through cracks in the planks of the sealed 
cabin which the explorer had brought from cabin. Straw: and debris were strewn aver the 
England still stood in perfect condition, “Phe nearly ice-free valeanic ash, 
Limbers looked as if freshly sawn. Printed The trezen carcass of a dog stood on. four 
directions putting them together, which legs os ff it were alive. Seal carcauses from 
were ound aaate on one wall, might just which fresh steaks might have been cut lay 
have come from the press. ihout, Scattered around the cabin were car- 
A hitching rope which Seolt had-used for his tons wf provisions, still good, to pat, A box 
ponies was so completely undeteriorated after of matches igniter! easily, 
43 years that it was used withaut hesitation Just west of this camp the great Ferrar 
[a Secure the helicgpter In Which Admiral (alucier, one of the mys pressive gehts in 
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Cruzen had fawn from ship to shore, A few the Antarctic, rises 7.500 fer Lhrough the 

asking statlered about Invked new.. Car- moetintaing. Tw Braves on a hilltop are 
ens cf DESCuits still Were eqible sithowsl royernen with bet hilly Copel volcan nya hy. 
rather tasteless Steam came from. the Chiter of threre-ttered 


And there wos the “latest news." A Rus» Mount Erchuc on Ros Island (pare 476, 
Slain army was invading the Pamirs. accordine 
to the headlines of a British news urazine 
found in the ice. Paper and print looked as An wousunl abundance of the dreaded 

the publication had came fram. the press oreas, or killer whales. was found in ie. 
only a few days belore, But thie journal ‘had Murda Sound waters, and brown clifts-of t hie 
heen prir iter I in isa. Store WETe COVeErc with sei be ariel peneuins, 

Scott's £914 camp at Coupe Evans, on the Lhe season wae so mear its end that plans for 
western shore of Ross Island, from which he an auesili: iry hase were abandoned. ‘The ares 
eet out on his sere |OOTEeS to the South Temaing one of tha list notitib |e for an cK. 
Pole, was also visited | ‘ task force persomnel, [ae ell Hon eta cry ub; irlers, 


Killer Whales, Seats, and Penguins 


Our Navy Explores Antarctica 


This expedition was-so large that 1 have 
had difficulty m condensing 15 story mto o 
magazine article—even one ws long as this. 
Thus there were many outstanding men anc 
officers to whom it has been trpeossible to 
give the credit they so richly deserve, This 
has disturbed me, even though I realize that 
it would require several volumes to describe 
adequately a~ 4,000-man expedition. How- 
ever, since T have covered the expedition by 
groups, I should be remiss not to mention 
two: the yeterans of our former expeditions 
and the representatives of the press ani radio. 

I] Correspondents, 12 Antarctic Veterans 

There were nine members of the press and 
two radio commentators. The three great 
press associations, several large newspapers, 
amd the major broadcasting systems were 
represented, 

I wis not used to so many reporters: On 
each of my other expeditions I had had only 
one, and he carried on also as a member of 
tht expedition. So T wondered how it was 
pong to work out with 1) of then, 

T soon found-out, By the time we got set- 
tled at Little America I had seen enourh of 
the men of the press to know that T could look 
wpon them as troe and loyal members of the 
expedition. They were thoughtful and con- 
siderate, and as square a group of men as T 
had ever in all my long career come in contact 
with in any walk of life, | 

At Little America [ lost all desire to censor 
anything the correspondents wrote. Their 
judement and crafismanship were such that I 
didn't even check their stories for accuracy. 

These 11 correspondents renewed my faith 
in our free press, and Tam human enough to 
be very grateful to them, 

Qur personnel included 12 veterans of for- 
mer expeditions, Since this was a naval ex- 
perition, it was not practicable to take more, 

They pies to the expedition such tech- 
nical knowledge of Antarctica as the Navy 
lacked, Officially, their contribution was In- 
rstimable, and, personally, it was a joy to 
have them with us. They were all at Little 
America but Admiral Cruzen, who was taking 
the ships north, and Jack Perkins, biologist, 
who had broken his ler, 

We used to meet at least once a dav in what 
we called the veterans’ tent. Of course we 
knew a lot about each other, and the maxing 


that went on there [ am certain was a world’s: 


record. 

They were all tried anc true men or you 
may be sure they would not have heen along. 
Many of them have been mentioned elsewhere 
in. this article. 


al? 


They were, in addition to Cruzen, Siple, 
and Perkins: Waite, Boyd, Dustin, McCoy, 
Lt, C. C, Shirley, USN,, Richardson, A. J.-L. 
Morency, chiei ‘waerasit oticer, US Army, 
(apt. M. W. Weiner, US Army, and FE, R. 
Johnsen, chief bowtswain's mate. 

We evacuated Litth Amenca on February 


23, 1947, and the ships of all three groups Jef! 


Antaretic waters early in March, The polar 
winter had started, making highly perilous and 
impractical any further air exploration, 

oT he expedition had been on the whole highly 
successful, 

The retums from an expedition sufficient 
to have financed the war for only a few mo- 
ments had brought « notable advance-in man’s 
knowledge of the planet on which he lives, a 
contribution for all time to come. 

Still, much of the continent remains: un- 
known. There are many secrets behind the 
glittering Ice ramparts and the painted white 
curtains of fog and gale-tossed snow. The 
final conquest of Antarctica remains perhaps 
for another peneration of explorers_ 

What? value has Antarctica to repay auch 
effort and expense as was involved in this ex- 
pedition? This so frequently is osked that 
it deserves a frank answer, 

At the outset, it may be stated that, in 
terms of any financial return now or in the 
immediate future, it has no value whatsoever. 
Perhaps this will be a sufficient and conclusive 
reply to many of the questioners. 

One day, if is quite possible, somebody will 
make money out of the bottom of the world. 
We know, for example, that there are huge 
reserves of coal there. The black mountains 
are full of it. It is impoesible at the present 
Stace of exploration even to make a wild guess 
a3 to the extent of these deposits, 

But any mining operations, especially when 
we consider the difficulties of transport, would 
be fantastically impractical at this time. 
There may come a day, however, when the 
world will need this coal. 

Almest certainly of] will be found under the 
ice. It is impossible to imagine a large con- 
tinent without yast mineral wealth of many 
kinds buried in its rocks. 





The Antarctic a Proving Ground 

For the Navy's own purposes, much was 
learned about celestial navigation and ship 
operations in polar regions. 

On this expedition the Navy equipment and 
personnel were subjected to the worst possible 
conditions, We operated deliberately late in 
the Antarctic season. It was an excellent op- 
portunity to meet and learn how to overcome 
many situations which certainly will be en- 
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Ice, 

There is na other 
music hike the Londless 
muse of millions of 
Years iW accumulated 
slience, through which 

im? hare of unearthly 
colors. There is nea 
need for ears to heat 
the fupues plavied ni 
(his ice orean. 

Here walture his iat 
aside for man a domain 
ot beauty and inspira- 
bon such 44 be cannes 
know elsewhere on this 
planet, 

Tl have known few 
who have gone south 
of the Antarctic Circle 
Who have not been 
riised out of them- 
ives for a time into 

oother realms of 
thought. Here isa doer 
dar throuwch which one 
Ta Se A little wav 
tora short time out “Don't Take It Sa Hard. Old Man" 
of our little world, from 








anc 
’ : lack Perkins, expedition blulogist, stuffed frosn fish duwn the ecullets of 
Iie noise and chaos of captive penituins for two weels before they would cat voluntarils Here hie 
civillzation inte the si- tals an emperor penguin's frayed nerves beiore starting the feeding operation, 
lence anc harmony of 
the cosmos, ind for o moment be a part of it , summer visttor could oot know much 
But this chance to escape is pot the greatest about this nor would he have the antithesis 
Value of the immensity of lifeless whiteness the jong winter night—to lend emphasis 
over which the Southern Cross flonte hi¢h in the beautv of the Antaretie « aie anal 
lhe sky his greatest value is an intangible  sonmmet | 
and certainly inexpressible spiritual value, But antithesis is not enough. The beauty 
of Antarctica cannot become entirely voure 
just forthe seeing af it alongside its upliness, 
he Vis lies, CIPAENEAS, Wihhteneds. apaew my more seats the hiutmony and PEACE wre +f] 
the [MITTEN lhe elevation above the PPeCTy quar VOUTE lepet i lve taking af ther There is 
rels and ambitions of men and nations, com mm easy way. TT | 
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hey bave io be won, Thev 





bine to form a majestic symbolof what man have to be fought for. You have to go up 

should want nmst, peace on earth, vans? the sdociedite ol Antirction fo attain 
Antarctica is a sermon in ice. But there is them fully. 

ato malevolence in the nature of things down Ac] ao We see that it is the great Nature- 
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there of the bottom of the world, just as ¢rue made contrast of gow! and evil there that 
200 SHMSbeT a5 WS Deut Ts harmonics, enables vou to see and value the 2ood. but 
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The Society’s New Map of the Caribbean Area 


MREATLY tocréascd peaeraphic kinowl- 
ee Cd ge acquired by American airmen 

| on wartime flichts over the Caribbean 
area has enabled the National Geographic So- 
ciety to map this importunt region in far more 
detail than ever before. The result is the 
10-color map, “Countries of the Caribbean,” 
which accompanies this issue of the NATIONAL 
Grocrsarnic MaAgarine.* 

Just 455 veurs ago this month, Christopher 
Columbus made his first discoveries bere, 
groping among the islands off the slender waist- 
line of the Western Hemisphere and thinking 
he was off the coast of Asia, 

Since that time, many explorers, geogra- 
phers, navigators, buccaneers, treasure hunters, 
and fishermen—even hurricanes and volcanic 
eruptions—have altered the geographic pic- 
ture. But it remiuined for the nvodlérn merial 
camera to give new distinctness amd accuracy 
lo dnoastlines, river courses, and mountains 
ilmest everywhere south of the Rio Grande. 

The Cartographic Section of the National 
Geographic Socety worked six months to 
epitormiae the four-and-<a-half-century accumu- 
lation of facts on this 41-by-25-inch map for 
The Society's 1 pe O00 members, 


Insets Show U. & 


Extending from whore Tijuana to the 
mouth: of the Orineco in Venesuela, the new 
map ares includes a slice of the southern 
United States os well os all of Mexico, Central 
America, and the West Indies—a winter vaca- 
tion land of tropical greenery, deep-blue water, 
atuel glistening coral sand. 

Of its 6,954 place names, few would be 
recognizable to Columbus. One would be San 
Salvador (Watling Island), in the Bahamas, 
where the discoverer and his men first landed 
In the New World, bearing the Admiral’s 
Green (Cross banner and the roval standard 
of Sperin. Kneeling upon the shore, they gave 
thinks to God “and kissed the ground with 
lears:of joy, for the great mercy received.” 

Where Columbus found only a few Indians 
and cruised along virgin verdant cousts, today 
are populous republics with millions of peaple 
—and not 4 single possession of Spain. 

As a master mariner headed for the Orient, 
he would doubtless be most interested in the 
Panama Canal 
the: world.” The Canal Zone insel on this 
map shows the projected third lock system 
intended to accommodate larger shins and 

make the vital artery less vulnerable to attack, 

This large-scale inset is one of eleven which 
highlight areas of special interest. In. one 
comer appear the Caribbean possessions of 


. Possessions, Bases 


, “dividing the land ane! uniting. 


the United States—Puerto Rico, the Virgin 
Telands (two insets), and the Canal Aone. 
In another are insets of islands on which the 
United States has military bases—Cuba anil 
the six islancs on which the British granted 
us bases in 1940 in exchange for badly needled 
destroyers: Trinidad, Jamaica, Exuma, St, 
Lucia, Antigua, and Bermuda, 

In the natrol which met the challenge of 
Axis submarine worlare, every square mile. uf 
the “American Mediterranean” was combed 
by ait and sea again and again, 

Most of the land area is now covered by 

United states Army Air Forces trimetrogen 
photegraphic surveys made in cooperation 
with the local governments, Results of these 
and of many new ground and sea surveys are 
incorporated in. The Society's map. 

Pilots will note much new information con- 
cerning altitudes af mountains, For example, 
iwo elevations of 8.202 and 10,501 feet are 
shown in the Dominican Republic, where ear- 
lier Caribbean maps show 5,345 feet as the 
highest definite peak. 

In western Venezuela ore peaks of 15,521 
ond 16,427 feet. Older mops show 15,664 
feet as the maximum height of the Cordillera 
de Merida. 

A tnique mountain 1 Mexico's amazing 
Paricutin, the young volcano which has sprung 
Irom a compeld on a 7,500-foot pluteau in 
the State of Michoacin to a height of 9,000 
fect above sea level and is still growing. 

The map incorporates new census material 
from Mexico, Cuba, Jamaica, ane the Bu- 
hama Islands, All four have increased sharply 
in population; Mexico, 1930—16, 552,722; 
I4O—19.473,741: increase, 17.7 cee. 
Cuba, 1951—3,962,344; 1945-—4,7 78,583 
increase, 20.6 percent, Jamaica, 1921—858.- 
Tra; 1943—1,237 065; increase, 44.2 percent. 
Hohamas, 1931—59.8308; 1943—68.846; in- 
crease, 15.1 percent. 

Anew boundary, agreed upon ofter nearly 
50 years of arbitration, divides Costa Rica 
from Panama, The treaty was concluded on 
May 1, 1941, and President Roosevelt sent 
bath governments-a message lauding the settle- 


®* Members may obtain additional coples of the meow 
map, “Countries of the Caribbean, Ticluding Mexico, 
Central America, and the West indies” (and of all 
shina mags poblished by The Sacety), te writing 
to the National Geographic Society, Washington b, 
D.C. Prices, in United States and Possessions, Sf 
euch, on paper; 31 on linen; Indes, 73¢. OQuteide 
United States and Pomessions, 724 on paper; $1,2% 
on linen; Index SO¢, All remittances payable in U. s. 
funds, Poéstuyte prepealtl, 

+See “Poricutin, the Cornfield that Grew a Vol- 
rang,” By James A. Green, Narioxgan Geckiearsiic 
Macarive, February, 1944, 
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ment. The new boundary was actually de- 
marcated on September 15, 1944. 

For the first’ time accorate boundaries. of 
the Senaterial Districts in Puerto Rich are 
natked. This boundary delineation is liised 
on the work of a Puerto Rico planning com- 
mission using a map completed by the U. §, 
Geological Survey in 1943, 


Projection Tuned to Atr Age 


For this map vour Editor and The Society's 
cartographers chose the Tratisverse Mercator 
projection. 

The ordinary Mercator projection may be 
considered. as developer mathematically upon 
i cylinder tangent to. the spherical earth 
around the Equator, For some 15 degrees 
en each side of the Equator, swch a cylinder 
Closely approximates the actual surface of the 
sphere, <0 that the scale change or stretch {s 
ft ce mbeuinmim, 

Tn using this projection in transverse, of 
oblique, form, a4 is.dene an the new National 
Geographic mup, we may consider the evlinder 
as tilted on the sphere so thot its line of 
langenew i$ no longer the Equiter but some 
other great cirele of the cartographers choice," 

In this map the great circle which forms 

the axis of the propection has fits vertes at 20 
north Intitude and S7 west longitude. From 
there it mms in a-straight line across the map, 
passing juzt north af Mexico City and San 
Juan, Puerto Rico, 

Like the Equator in the conventional Mer- 
tator prajection, this i the line of zen devia- 
Lion im acule. Since all parts of the map lie 
within 15 degrees of this line, the scale vi ‘rin 
tion is slivht, reaching o maximum of 344 
percent along the top amd bottom borders vit 
the map, “Through the whole central area the 
scale change is reseliyeilile, 

The Natioxat Giocrarnic Macarixe in 
192) pioneered in the use of the Transverse 
Mercator for mip pam n long airplane fight, 

and today the po projection is widely used for 
wreat-vircle (ight st rip maps, Tt is admirably 
suited for general maps of certain areas and 
was used for The Society's Southeast Asia 
tap POrtoler, 1044). 

Important to the navigator at sea or in the 
“ir ts the fact that, in addition to reducing 
the scale variation to a minimum, this projec 
titn maintains strict conformalitv: that is, in 
soy smal) area of the map the scile-is the 
came in all directiotis amd every place is in 
its true direction from every other piace. 

Reals, railways, and commercial Wirports 
are shown throughout the area, The entire 
Inter-American Highway, ws the Mexican- 
Central American section of the Pan American 
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Highway is called, is indicated by an empha- 
sized red line, with uncompleted sections 
dashed. 

There are now only two impassable stretches 
between Loredo, Texas, and the Cunal Aone. 
CQne of these begins at Trinituria, in south- 
taster Mexico, where a |0-mile section run- 
hing into Guatemala is now under constrc- 
tion. = ‘The other impassable stretch of 120 
miles lite in Cust Rich andl Panama, 

From the Canal Zone eastward there is no 
road bevend Chepo. ‘The section through the 
Darien Peninsula bas not bern traverse] or 
surveyed. From the Canal Zone the motorist 
must ferry across to Barranquilla or Buena- 
ventura, Colainbia, or La Guaira, Venezuela. 

All of the Central American countries are 
carrying on highway constroction projects, 
but. rugged miauntains and steaming jungle 
make roads hard ta boiled ond defend-against 


encroaching Nature, 
Ninety [nternational Airports Now 


Air trinsport im this region has increased 
remarkably, In 1939 there were about 59 
airports in the Caribbean aren with scherluled 
international service, Now this number has 
town to OO, 

Also, a number of local air services hove 
teen estallished in the area. Planes now 
lon horses, Cattle, lambs, chickens, and many 
other creatures, from fish to chinchillas. In- 
dustrial equipment is flown to hitherto in- 
accessitile areas and products are shipped! cu 
by plane. Frog legs from Cuba and many 
perishable tropical delicactes now are flown to 
United States markets, 

One cargo of specially processed coke was 
flown fram New Jersey to Cuba so big sugar 
mills could keep going in aw fuel emergency. 

The war caused a tremendous becom in 
Latin-American (production of minerals and 
such products as mibber, abacd (Manila 
hemp), quinine, rotenone, tung ail, palm oils, 
cork, and kapok, orclinarily obiniied froin 
distant parts of the earth, 

lf the war tore much of the rest of the 
work) to pieces, it emphasized the mterde- 
pendence of the American republics: ancl that 
dependence upon one another conmies too 
focus in this area, which encompasses the 
Caribbean highway hetwean the Americas and 
the approaches to the Panama Conal. 


tion of this projection, 
Hg Paper, by Welleriin 
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Chimberlin, National Gieoyraphic Society cartoy. 


Tapher, Copies of this work. an introduction to ming 
projections, ate obtuinuhle from (he Secretary, Na- 
Lintial Geographic Sockriy, Washington 4, 0, 1. 9t 
‘Of cach in ihe Uniter] States and Possessiiin; elie 
Whrre 600, Pestage is prepaid. 


Guatemala Revisited 


By Lais. Marpex 


“ALEVEN years-ago T went to Guatemala 
to make photographs for the NATIONAL 
# Greocearuic Macazine. At that time, 
equipment farimaking color pictures was cum- 
bersomne: We osed biz glass plates and a tripod 
camera. Exposures were slow; subjects hal 
to “bald it" for onetenth to one-half second, 
Nothing that moved very fast could be photo- 
gragaleer, | 

Recently T went back. This time T could 
make color pictures in split fractions of a 
second, catching the fleeting..smile or frown, 
and record the bustling life of crowded! mur- 
ket phices, Plates fn the following pages show 
some of the photographs | made. 

Guatemala beging at the Mexican border 
with @ Vast jungle aren, where chicle lagpers 
slash forest giants, but most of the Republic's 
people live in the Aves, or Highlands, in the 
shadow of sleeping voleannes. 


Wighlands Litth: Changed; Capital Modern 
The Highlands of Guatemala have changed 
little in four hundred years, but 1 fownd that 
the capital, Gu: atemula City, hod expanded 
since my 1936 visit. Virtually surrounded by 
deep ravines, the city hos stretched suburban 
tentacles out between the fissures, Old trough- 
shaped cobbled streets have given way lo as 
phalted avenues, and splendid new buildings, 
such as the magnificent National Palace (pages 
520, 559) rise from colonial foundations 

Sixth Avenue is the Fifth Aveniie of Cite 
mala City, Here a race that was old when 
Cortés came ti the New World presses its 
brown nose flat against plote-wloss. windows 
displaying products of the machine age, 
Brightly dresead Indians carrying kids of 
wood Jor vVewetables trot unnoticed anivonge 
smartly dtessed (uatemaltecos, 

‘Though pure-blooded Indians form more 
than half the population of the Republic, 
Cuatemalis City is the most metropolitan capi- 
tal between Mexico and the South American 
maintained. High in a valley nearly 5,000 feet 
above sea level, the spotless city has a spring: 
like climate the vear round, 

Aromatic highlind oofiee forms the: coun- 
iry's chief export, while ameng Indian small 
farmers corn remains a staple sulssistence 
crop. Certain scholars think that the New 
World's pre-Columbian agriculture, which was 
based on com, may have been born in Guite- 
mala, for here grows Jcosinfc, a wilt] grass 
altiod to ratee. 

Realizing the importance of agriculture and 
unimal husbandry to Cuatemala, the United 
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States sent os its Ambassador to the Republic 
Edwin J. Kvlé, former Dean of the School of 
Agriculture of the Agricultural and Mechanical 
Colleve of Texas, 7 

Mr. Kyle has arranged visits between agri- 
cultural experts of both cowntries. Students 
cette from Guatemala to the United States 
on scholarships to study farming and cattle 
breeding. 


"You're My Elalf a Life” 

Tn writing of Latin America, 1 have tried 
to record some of the graphic phrases une 
turns. af speech in cach country, | found 
Guatemale no less imaginative in the Use of 
metiyshor than its neighbors. 

For example, H your Guatemalan girl friend 
says you are” ‘half 1 life, she ls complinenit- 
ing you, net tMdiculing your lack of vitality, 

A Guatemalan monologue mightgo like this: 

“Aliguel over there is a long one, but os he 
has a Jot of nevk, he never puts himself in a 
shirt eleven vurds long, At lunch today he 
was with &0, ‘000. devils becuuse the chicken 
we ate defended itself ao well. But that wool 
is for the tiger now, though his cronies still 
think he i half a life.” 

This means; “Miguel over there js 0 sharp 
customer, Lut as he has alot of pull, be man- 
anges to Keep cut of tight spots. At lunch 
today he was forivus, because the chicken we 
Hie Was so fouwweh. ‘But that rascal ts all 
washed up naw, thong his cronies still think 
he is wonderful,” 

Jost Milla, an author of the last century 
whe lived in La Antigua, crented the character 
of Juan Chapin, Guatemala's commen man, 
nnd through him explains many of the colle 
quintiems of the Lingnage. Milla als» wrote 
historical nuvels of eolotital tines, ane Otale- 
milins revere him aa the officin) recorder of 
nittional tradition an) history. 

When Guutemald was the seat of guyern- 
ment of ull of Spain's Central American prov- 
inces, the old capital, now called La Antigua, 
became arch, cultured center of the church, 
arts, and letters, Twice destroyed by earth- 
quake and flood, the “Very Noble and Very 
Laval City of St. James of the Gentlemen of 
Guatemala” was deniolished for a third time 
by earthquake in 1773, Three years later the 
capital moved to its present site, 

Higher and ‘colder thin the new city, La 
Antiqua ‘has on savor that is hard to put on 
naper (niges 531, 549, 550). 

Peple still live serenély in the old town 
that half sleeps in the beatht sunshine of the 
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“Business gs Lisual” During Baby's Lunchtime in Solala Marke 


Les aeaieed’ (Phage iti fliers tities heir children threech ane wil leeve the tures Print) wes 
Slromiy dimesticated in ihe Arerriva that Sain comqucrnl. Inttroductd inte Evie. comesticated turkeys 
Poti) to North Amero: with Einrglish atti 
} ee) eee | ] | 4 : 7 1 = : =e 
Henches with Ules in goiy, blue, ond yellow, Spaniards browght sheep, and now Indians 
Today an Antigua potter carries on in the oll weave blankets. rugs, and some garments: ol 
Craton. wool (pages a5. S55. 565) 


| copied some oof the mottees painted on In most villages. women have showier cos 
square tiles and water jars and pitchers! tutmes than the men. The woman wears the 
Pam Yours, Pretty One.” “Do not Tempt  fafpil (4 loose blouse), a wrap-around darone- 
le Heavenly Face reaming of Lowe, like skirt, andl some sort of shawl and hewdl 
“T Die for Yous" 1 Dreamed that You dress Colors rin through the spectrum from 
Loved Sie,” and, an antitlimax in tile, “To deepest red= theouch saffron yellow to blue 
Luts 


ve Vou le a Plewsure a Wiolel (nome 344) 
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From the patio of « hogse that an old hom Antigua viu may beem your climb 


rend, Mikired Palmer, rebuilt in its colonia! inte the Highlands in earnest. Thoueh most 


ephendor, I could see the green cone of Agua, mauntuin roads m Guatemala ate net paved, 
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the carved stonework of the fountain. may go over them even in the months from 
ALY to November, when dmah, SnOwers SCT 
tlve hitltcles, 

Guatemalan: noturats, as the Incians call To climb the heights—one road tops a pass 
themselves, excel in the wedying of textiles, at nearly 11,000 feet—roads twist in hairpin 
Vie Malmer collection of native costumes and turns Up tills gind down into donumerable 
foobar: ah lucles exumypHes iToMmM nearly all of Cay ies, Dark nines stil be hen-coverer! naks 
the 250-0 villages. clothe the hillsiles, and wet grav mist swirls 

Before the coming af Europeans to the New = up: from. the villevs, The cold upland forest 
Wotld, indigenes worked only in cotton. gives off o-smell of resin and af charcoal fires 


Indians Weave Fine Textiles 
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Called alemacd, be forms put of the Hidlan ereecernesant ot Tide 
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Le Lo eee villas cestizitl| | AVE the soyperminent=: thi lich’ ane! that 
af the faainei— peuple af mized Taian ane! Funhiean tien, 


Viong these roads that seem to tilt up into 
the sky trot Indians with heavy Joads uf pot- 
tery, pues, ruil, corn, veretables, ond textiles, 

Thty carry their wares on and in a four- 
legged wooden net-covered frame that hangs 
rom a tumpline aroun! their heads. With a 
neh tipped staff te help them set down the 
ud and to rise ogein, und o rofled-up palm 
leat taincape, ruth sleeping mat, tin lump, 
and battered cofferpot hanging to the outside, 
the merchants davirot tirelessly along. at tif 
ping wherever night overtakes them (nm, 342) 

Wenchants lowes ria 
hondred pounds, and they walk 20, 30, even 5 its 
miles to market. Fur the Guntemaloan Toei 


the fanih 


in eect: “Grol, 
cul all right 
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is first aml? foremost a 
trader, He will walk foe 
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Tenn (ayes: f36, 565), 

Though shy, Indians 
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leather sandals he wore, 
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caifes? Well. in the is 











tires, God and all the 
S1ints Wear the «ame 
things. That proves In- 


lians are the children of 
Lice, 

Hut most important to 
the Guatemalan fnedinn is 
religion. His whole life re 
Vilves around the relieious 
Colenloar, with ite [eas 
amd saints’ days, Indians 
aprak to their God in fa- 
milion terms. Their pray- 
ing resembles conversation 
carried on with a friend 


In a Jow-voiced monnlogie they talk to 
Gel, telling Him of poor crops, af illness in 
ing other troubles. 
rest i ulate, sHitrelimes fer ely, 


Supplicarnits 
as they say 


vou make everything come 
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son Fanti Agius (olen war dal Anti. ote of the few villumes tial wer rieud pned lk in 
wuiving, Hinuees ware in detutl bul over-all) geimetdec effect ib saeilar. Afwifdivy wee sitenply made ol tw 
eta, like one this toman Weaves, wn together, The omen mode of ihe seam becomes the head opening 
that look mutely cenwn from Grodines, The for Giree devs arcimore on the way te markets 
three volcanoes oF the far side of the lake were nctoss the like, 
invisible in the white fog. ‘Throwgh gaps in With amazement tl wotched 9 mojarra fisher- 
t mae ie ' at | a ah a i 4 , i "| | 7 fii 
the mist D glimpsed the red roofs of San man tle a stone on his lint ae a flpet, My 
Antonio Malaga, mearly 2.000 tet below. eves bulged as it bobled high on the water, 


Formed orminaiy by vyoltanic action, ta. Laughing al my surprise, the fisherman Lossec| 
mile lone Atittin is 13500 fot deep in places. me an elliptical pebble from a pile co the 
Becnuse there 1s littl shallow water, the lake beach. It was us light 45 loam: on examining 
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. a 7 1 ‘ E 
suprisingly, small fresh-water crabs abound Indins cross the like to each others’ mar 
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in the transparent waters close to shore, In hewn planks for gunwales, Sol mare curious 
the gin-clear lake wuter bouts seem suspended i their manner of peuldiing; most stand up 
it air diver depths that shade from velliiw but native: of Santa Cruz and San Juan squat 


brown of undulant toderwater plants through in the thwarthess dugouts, and men of Santa 





jade green to deepest bloe (page 559). (Catarina and San Antonio paddle sitting down 
The fishermen tie the crabs’ pincers with Tnetians remain individualist: to the ene 
plicit Oe la baa rises, Linh) Sirinie Line crals on Leh rte Shs thier ii twelve villages OT 
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Tecom Uniin, wor chiel 
of the Quiche 
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santiago T watched the cerenwinial dance of tones, or keys correspund ing io the black kews 
the Conquista. tn this dance, woolen-masked cy the pao, Bie ‘city’ marimbas are vu inlly 
heures chince wut the history of Gioatemils diviced int Iwo instruments thi hetween 
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mane Than 200 teet ative the wound, 

In all, about 25° ruined cities and 
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Lie pineie, looking for ruins From 
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Nicaragod, with his stiffened) trousers ind cap), 
thick with the drippings of countless “hich 
bleeding, a | 

First, he lifted a splinter of leerk near the 
base of the tree; under this be inserted a can- 
vas bag. From the hog he hacked with ‘his 
machete aserkes of cute wp to the first branches 
high wverhesd (page $47). 

“Dalike tubber trees, which may be tapped 
regularly,” stl Buster, “sapotes shoul be 
lapped only every four or five years. Thot’s 
why cutters have to wander far afield from o 
base comp to look for more trees, since siptes 
never grow in o-sulid stand. A cutter can 
tap six to tight trees a day, 

But.” Buster smiled, “he won't run out of 
material, as there ore about 30 million trees 
in Petén. Approximitely three-quarters of 
thie have olready been tapped ot one time 
or ancther,” 

Dense red sapote wood was used by the old 
Mavas in building. In Yueutan I have seen 
aapote lintels.a thersand years old still soundly 
supporting their burdens of stone, But today 
the Guatemalin Governmerit fines anvene who 
cuts down a sapote tree $30. “They are worth 
rukeh mre Standing, 

Chickeros beil chick in bie three-legged 
iron pots—the kind cannibals in cartoons boil 
missionaries in—ithen pour the hot liquid inte 
mohis, Hardened blocks go by sir to Guate- 
tiala City or to Puerto Barrios. Guatemnli’s 
export of chicle hos been worth from twe 
to three million dollars annually in recent 
yEarE. | 

If you Qy from Petéen down to Puerta Bar- 
ris, on the Caribbean, vou may passsower an- 
dither lowland loke: Lzcbial, close to the port 
of Livingston. 

Travelers making the circuit from Coban to 
the coast go by aute road through places with 
hanes like bind sounds in the night: Tamaht 
and Tocura, then by road and rail to Ponade, 
en the Polochic River. From bere a launch 
will take vou to Lake Leabal, 


A Hoot for Manatees 

[ was curious to-see if manatees (Trichevhus 
mnie) still existed in the lake. An Ameri- 
cain colonel in Gitatemila City had told me 
how, years before, he had seen sen rows sitting 
in the shallows of the lake and munching 
wees, Fike hillbillies gnawing turnips, 

Manatees are big herbivorous mammals 
with o snout Battened at the ened ane a round 
spittulate tail, | 

Supply the seq cow cove rise to the 
mermiid legend in ihe clays of sailing ships. 
One may wonder how anything so ugh (page 
346) could pass fora woman, After a sailing 
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vovage lasting many months, an old-time 
saflor-might not have heen tie eritical, par- 
ticularly of animals whose females sit upright 
and nupse their calves by holding them against 
their breast. with one flipper, in a curiously 
hurnan fashion, 

At El Estor on the northern shore of the 
luke [ askel for a manatee hunter, A little 
mn stepped forward. “Aly name is Tran 
quiling Garcia,” he said, The name seems to 
vo With hunters of water animals: in El Salwa- 
dor another ‘Tranquilino had shown me how 
to captore four-eved fish.* 

“Trin the last af the manatee hunters,” sald 
Tranguiline, “In my youth T used to go out 
with my grandfather, father, and brothers, 
but new 7 om alone.” | 

Tranguilino puffed on a bulldog pipe 
Waving an arm, he said: “The beasts live 
across the lake. They feed on yrass on the 
lake bottom, but have to come up regularly 
for air, TN go ahead in one canoe; vou fol- 
low with the cameras in another.” 

Across the lake we disembarked ata village 
that looked like something in the South Seas. 
Before straw huts on the beach sat women 
from 12 to 60, cracking nuts of the cove! palm 
(dcrotemir), from the kernel af which ofl 
weld be ectracted. 

The women wore only a blue Wraparound 
skirt and a necklace of ted leads. With 
brown breasts rising and falling to the rhythm 
of the pounding, they nodded their heads anc 
told us, Plenty manatee in the bay." 

Taking his seat in a dugout canoe barely 
big enaigh far one man, Tranquiline wrapped 
his arm about o puddle, clamped his pipe be- 
tween his teeth, and glided out over the smooth 
witer, We follawed in a larger digout, 

Harpeoning o Sea Gow 

Fadidhing silently over the 13-fout-deep 
glassy water, Tranquilino suddenly held up 
his hand. “Feo yards ahead the shiny skin of 
the surface broke to the roll of wo glistening 
eray-brown back; then a flat, round tail tipped 
Up and disappeared, Actoss the water came 
a sighing “ah choi” of exhaled breath, 

Silently ithe slightest sound frightens 4 
sen oow) ‘Trancpitling changer! direction, He 
seemed to know where the animal would sur: 
face next. When it breached again, this time 
Close to the heat. Tranquilino was ready. 
Without relinquishing his arip.on the pipe, he 
lifted ancl hurled the harpoon with one move: 
ment. It struck home, and the sea cow sounded 
with & resounding whack of its broad tail. — 

“See “Coffee Is King bn El Salvador,” be Duis 
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Wee creates the lasting enthusiasm 
which General Squeegee owners feel 
for these superlatively safe, extra- 


mileage tires. Families now in their 








third generation as General Tire 
owners, Change-Over to Squeegees 
on new car after new car, They cost 


more because they're worth more. 
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Goes o long way to make friends 
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Light on an obscure point 


Photographie tyros sometines ask what we 
mean When we cul] Anaco “the wide- latitude 
film," 


Well,“latitude™ is the ability of a film to allow 
a degree of overexposure of underex posure and 
still vick! a printable nevative. 

And Ansco Film's wide latitude js practically 
a promise that, with normal attentiveness to 
proper exposure, you'll brine fome a picture, 

So load your camera with Ansco Film forthe 
pictures vou really want, (And how many do's 
you want?) And for the most colorful thrill you 


ever had. try movies—with frue-celor Ifmm 
Ansco Color Film! Ansco, Binghamton, N. ¥. 





FILM & CAMERAS 


NOW...PWVERYONE CAN AFFORD TO OWN A 


CO SLRE CO Wiz asi obec CNOGHG woh. 
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Herm doeverthing you've ibeave wanted 
TT poalie-polaiieiengerr pel es CONC liall pape 
.inamhent colwiet crofisnianship . . 

arin! Westintnise frotures which aoe 


Livepreortiaael rid pes Lore, 


YW evtinehienise has created a traly dhive 
Tuma! (eben for your cpr inerd. Pear 
i= brlliant treterlife perforiaiie) ... eee 
il = eaurpiresibels casa avi laanient ia e PRA 
ie rhe shital visa fil feutires ‘theti Wire I Aeree 
Hla ie i ak preeesermetien Alot wall orve yen niyerey 
yours iif [<bean niet elev, nod ato pre lor 
lower than youd expect, See your 


Wi shine | pause rualia ri tinale PF EMP, 


HOME RADIO DIVIGIOM, SUMBURY, PA. 
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FILMOS that are 
made for each other 


Born of Hollywood's professional prefer- 
ence for Bell & Howell precision equip- 
ment, all Filmos give even the beginner 
theater-quality results .... with amateur 
eae. You l) find matehbed Filmo cameras 
and projectors at better photo shops now. 
For ilhustrated folders, write Bell & Howell 
Compiny, Tl04 McCormick Road, Chi- 
cago 45. Branches in New York, Huolly- 
wood, Washington, D. C., and London. 
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PRIRED... 


for perfect 8mm 
personal movies 


Filme Mester 400 (left) gives you 
rock-stendy, brilliant screen pic- 
tures, free of all jump and flicker 
... 08 uninterrupted] program for 
as- long os 33 minutes: Threads 
easily in a moment. It's the pur- 
feck companion for your... 


Filme Sportster (below), the 24- 
aunce camera that moakea superb 
movies in both color and black- 
and-white. Thesimpiclons-setting 
puide mikes tt easy to shoot fine 
movies under all outdoor lieht 
conditions, Low-cost Soom film 
lets you us tt often! 
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For vacation hime thrifts Wike the CHS) to-rive Mghways nin 










ec eri play lands an Girepals Snow-Li pred mountain ranges, Leave 
these “beaten paths”, if you wish, for trails to primitive areas 
fit everren hres. mah lists likes and ruslnniz sireani=—or enjoy 
Western hospitality at modern resorts. camps ind dude ranches. 
Pian also to visit the famed Colombia Biver goree and Oregutns 
? TF fe . fore CD free | at aa ae ilyy “iV 
Sp ai tee Paclilic ocean Coastinne iP Pee Dade Ww Eee et 


eet the mest out of your Oregon vacation. Send coupon ( feta ) mow, 
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—rlhartah “Goodness! Fresh sheets 
again tonight?" 


Aunt Jonny's right! The porter makes your bel 
with etia, Che sheeks eek weg hl. And sarge 


eels Larplypeer anil lower i jmoore pone anf 
| » ; 
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fi ehirtae Faire corer! 


“But we con't afford 
a Pullman privote room!" 


The wife is wreng! “When two peeple ovetipy af 
bithenn, i metuady opie fee Cin bate lower 
bertlis, Anwiig ibe de conmifeeria gajel ccna wedi+ 
tuba t liithpile Be Pia, A Vl abt ail 
Tw anal toilet, 


ities 





= 1, THe FULL eS Sees 








mM 





ial 


“I'm at the station; 
see you in ten minutes!" 


The solesman's right! Hoving shaved anil cessed 
i lide Tallinn roo tel breakiaatesd aa thie 
tram, The a a ck geter liebe rakirciael Tal tavethades: 
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The pasanger's righ! The Dhaples-Fiocret le Lh 
a oeweay tes pein io oe pew-elicle cor jw it ebrh 
it yp eerne pice, coming un oa) olhers, 
Like the puptilar! Pulley rnetie, it's dheshenes| 


fuir Tad cet) Pie ey |. 


THE SAFEST, MOST COMPORTADLE 
WAY OF GOING PLACES FAST! 


GET MORE OUT OF LIFEgum@™ WITH TELEVISION 
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How a home freezer changes living habits 


—for the 





You don't hove to shop Ley bul tether’ Vae 
Bratt (eeteral Blecirie Home Preecer bolile B40 
jrccunielie if onertral finda 

Yen canalo weeks of wlisoguguiaise ntooe time. Ame 


bea bog ak ychcle Varney mH mnate, Protea, anil weer: 


ta liles always it hand pieplilies meal planning: 





The sealodg-in-stee!l refrigerating mnit is tbe 
eanie cnet treed in (ienirral blectic Heffiperators. 
Aforn thin a anillton of thee winiie Iuive hie da 
acriice [ft Peak Or cers, 

The eeclavive “Peefect Sel” enhinet i so 


eral! ariel dosulaied thai, i reperaibenl lalviradiry 


better! 





You eat better food anid palsy lew foe st! Yow cot 
bay ftrawberrnice amd peaches when the prion is 
lowest atl the Mawr leat, 

Vo eon Litaw thie bie rates of proeyah anil litter 
ere eprretitiee, at the Tavttecn of abet ttisher. “Voy 


ante freee fra by ania! vegotatilns Wiis Tulsa, 
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Santa Fe provides daily Pullman service the year ‘round direct to the 
South Rim of Grand Canyon via the new streamliner... 


Vis Grand Canvon—a natural wonder every Amer- 
ican showld see, Cin the South Kim, the escorted trai 
trips to the beteom of the Lanvon and the drives 
glen the Rim may be enjoyed any ume during the 
rear. And El Tovar Hotel, Bright Angel Lodge, aod 
Phontom KRanch—all under Fred Harvey manage- 
meht—are open the year ‘roomed, Mil qoopon lore 
new Grand Canyon folder. 





"The Grand Canyon” 


T &. ceflohar, Gewern| Postengel lrelfi: Mexegar 
Dept WO-1, $0 tert Serkeon Gowteword, Chicogo 4, lines 
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Even if you never tide ont trln—never ship Mist people think & per cent would be no 


A Pockdiee Ly rolirond freeht—rhe whe pat. more ttoun fir, 

tem of your daly bfe-w unterwoven with th Yet during the past 25 yeor —aond that in: 
rotlroads. Mist of the fool you eat is Gattied ti lnides the was veari— the farcircmids B¥craged «A 
market by mul Anil moilrnails—as the nation's retum of their net investment of only 32 
mijor carriers of raw rtiterals und finished And ino 1247; with a record-breaking pete: 


ProAduce Tive & Part in the production ol tite trafic — railroads ari expected to earn les: 
pructicully everything you use Sach & return only about half wie the rail- 


So its amportmnt that the fiulrogds continu roads nord ro korp OM peervs lima rou wath the 
Th) Thre tia: STEVES OP which Ver lepreticd be hnial wht equipment un vice fiw wur4rit 
—service gt whe. lowest cost for comparahl This need for adequate milmad. carnings. di: 
tratapormcion ino the worlel. rectly concerms you, amd every other American, 

Ta ewspy OO cop thitt, rls mesa hu Sih the ftilhtivads Want Vou to knew the forts 
cnEInCS, new car, new fail, new equipment and dena fora free copy of the aw booklet "Yiu 
laciinties of all sort And these improvements an Your Fatfroai Anocatiion of cleterwtan 
depend cen Ae iite Pablo earges Figtirziadls.  Prevenss Prunsportatiow Hatlding, 

“Arial what.” vou ok “i an nleoiEte return?” a kiys gion ©, O. C. 


American Railroads 


THE NATION'S BASIC TRANSPORTATION 





TODAY'S ELGINS. LOVELIER THAN EVER, GIVE YOU 
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Cord and Dads Elgine ore peice! fram $65.00 to SNM, Elgin De 
267.50 40 F200 (0. Orhor E}giine oa low oe $2975. ALL prices incleste Federal Do. 
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THE DIRAPOWEHR MAINSPARING climinates 9, of wa teh repoire dhe tu ate ef Tunis peer Failures! 
Ti completely wmercomes the commonest couse of thei hreaking—riust. fiocill mot puat, And it will retain 


ite “epringiness”” indefinitely for greater accuracy through the veurse! See. at sour jrweler's, the beauti- 


fal. mew etar-timed Flein Watches. They all have theee miracle tnainsprings .. . of me oxtrm eat. Phe 


all have rust-proef Elginite Allow Hoireprings, too; are factory iljusted to Lomperatures and positions 
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Ki KU, Ue bearce’e 


The thousands of users of the 
pare ur Aga & Lom fephy re 
my Ligh Phy cece er doe lire it "he 

‘, frest instrument i the history 
of bindculars,” Amazing Hght 
weehi—peéeriect balance in the 
hind—iun image of incomparable 
Slider, clarity. and coniss, 
les a difference made by Aawse 
or Laws aorality. 


BAUSCH & LOMB 
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SWITZERLAND.. 
for winter fun! 


Mitt oii meee 
vweumieetul Switzerland, 
Yau |! ath skiing 
ood cocefras raleentiion 
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Facelient hetal 
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Riution wp. oN FOR COMFORT... Fnjoy that cushiany feelings 
: .. ma a vou drive. tet long-lasting chassis lubrico- 
then with Martak, the to meh sicko mede 
lubricant. Applied by chart, newer hy chance 


the harioa,” Change now to New anil Improved 


Rutton up ) FOR POWER... Reep virur engine “right on 
| 7.) 
Horohne, the waders mata oil It gives wou 


quick start and Livelier power because it CLEANS 95 It 
lubricates. 


Hatten np i x) FOR SAFETY ... Your Texaco Dealer will cive 


your car a thoroedh inspection... and the 
. service: it mecds ti) Procect it acatosl winter 
Mell provide anti-freene protection, .. aod gladly check 


your battery, spark plugs, and tites Yina'll eet a real 
“burtoncd-op” job, Drive in today, 


THE TEXAS COMPANY 
TEXACO DEALERS IN ALL 48 STATES 


TUNE IN... 





Tousco Star Theater presonis the Tony Martin ohow every Sanday night, Seo newspaper for time and station 
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fiawless fur TteE DL One Malte 

mttaitient...the Macnavox Pred 

Rvery new and i proved develapneric of 
Go $Cience 45 roVice 1 tive vou 
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dealers naine io rhe telephone direcrory, 
Lhe Magnawix Cor raat hy, 


Port Wayne 4, lindina. 
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adthingtou meckend 


At one of America’s great 
hotels -s » GVEry facility Por 
tull enjoyment is within our 
SPecious grounds .. . superia- 


tive cuisine, unobtrusive effi- " mee ad | 
a —_ onde e}" ? ow he —n ous fall we Hon on 
siaushicy epi ae : sein OES Li this 2000 ocre “ctuntry sclaid hots mf 
SWIMMING. Pool, dancing. And ) io the perfec desl to enjoy the exceptional 
all around you ... the excite- [. sports focilities, the socio! activities, and o 
ment and interest of the PAY ew at tore veccesuivar tong 
a : iL therapeutic bothi | Pins water. Ex- 
Capital of the world. ; inilisik allelic Vr nell Nation aoacltey 
DET i | hi "h Au van TWO CHAMPIONSHIP GOLF COURSES 
| | | > RIDING - ARCHERY + BADMINTON =| 
WARDWAN PARK a7 TENGE « HIKING = $CEET SHOOTING | 
FRANK & WEAKLY Pestidant " See SES Meerenen tae ohn 
CONNECTICUT AVE. AT WOODLEY &D cay lick Springs HOTEL 
WASHINGTON, B ¢ , ge Uae 
Home of Flute Woter 


FRENCH LICK, INDIANA 
MICHARL J. KELLEY, GENERAL MANAGER 
— CHICAGO MEW TORK WASHINGTON 
S22 6. Mich Ave, 11 W.died Se. |= (O00 F. SW. 
WaAibosk 9345-46 Ofyernt §-6347 EXecutive 6481 
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“Teawy: the: grentest shortage i... 
time? That's why more nod more businessmen 
are traveling by air, By air, you can assemble a 
staff quickly, ent nonproductive travel time, 
expand markets, get the jump on competition. 
More fying means fewer overnight trips, more 
tine with your family. Each day has extra hours 
when you travel by air! 

Fly Martin... Genn Time! 
In making reservations, ask to-go by Martin 
airliner, Fleet new Miortin 2-0-2 sone 24-5 trane- 
ports, eruming wl nearly o tiles a muniite, 


An international bastibfon 


E AIRLINES GAIN YOU Zine 


cheewectures ef 4 a@ueccee) eclibiee diteel? & 
Aartol' gee turrets = (Giteled mingilleag 826+) ~=Ouds 
ainding ssnmeribal plone for both pega 
eof igige saice oo Aiorvitn! feepeep [irtes 
Piavics ond Cheevenls Dirhion) Dewslopers at 
futury wing diner’! (eorin Bertone Diteehcd 
© dderertgy Toes! Henke [Iced to Lf So Puleleme 
tm) = Honesto fbeeettocte:  mebaiel 
iced be OS peed Comp.) = | “Shrcittivisinn 
eeriol beordcetvhes [ia ennione ing eth We eet 
hive Phecisic Certs! * Avorott greumd 
hinedfeg eqeudeenied? Umer d be deere hileyhoere 
ies, fete! Lethe Je Beara fo guard the pence 
Oni Ladki! bested ving i mew burermaotheeg fleic 





AIRCRAFT 
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bring high express speeds to ercry tirline ily. 
Travel the clean, eomfortable way ... arrive 
at your destination hours sooner, loukimg your 
Listriesslike best, 


Proved in Service 

Anew era of swift, dependable transpertetion 14 
openiog, 48 the ulteamedern Martin 2-0-2 enters 
eervice on leading airlines, Meanwhile, MLartin 
is spurring production so that more Americans 
can fly on these advanced airliners... ancl gain 
Time, Tome, PPADS! 

THE ULES LL. MATIN CO,, DALTIMORE 3, Mp. 


Get THIS FREE sooK 
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KOMFIT 


The finest name in watch beanels 


Thit ae a dil 
Cements thamihle 
Adjuitaine fo wrint ale 
Stamiess gee! lined 


Ai Bele dered eeereere 
Sites, Glati— he whl plies Lon 
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. femember that the secretofl true, Hie-Jile 
color i im the exposure. With a WESTON 
Exposure Meter to guide you. you'll know 


when to shoot and, better yet, wher oof fo 












Ask your dealer for o demonstration today, 






or wrote Weston Electrical [netremont LoOrp,., 


SA4 Frelinghuysen Avenue, Newark 5, N. J, 


EXPOSURE METER 


“The Meter 
Moai Photographers Ute!" 
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You'll Have More Beoutiful Spring Flowers 

if you plant genuine Imported Holland Bulbs this Ful] 
~Starely tulips: in all the tramnbow colors... cutetnec 

dancing aatocdiis (he sparkling frigrance of hiya rei 


and the cool, dewy-iretimess Of te cocu 


Imported Holland Bulbs Need Only Noture’s Care 
during the long Winter. There's no weeding, no 
WHT, fo Worrying ror the bloom § aired ¥ im ie 
bulb Shoring, while StTOM Ee - CeMoLs Cevidip C(O five ¥en 


loniter, strate stems and extra mints of garden color. 


Just Picture Your Gorden Next Spring. Your twliy 
dulfodils, PSCC EDO ChOCWSES barat: rine Slots 

color patterns in Lorcers ane teeds. alone walls, bie Fi oa ania 
witlls-—just a yo planqed, So be sure to plant genuine 


| nportec ey] rue Bi Pee, Pha! lec] cite CL POIST | 1m Ler § 


the ground—tor larger, loveher lowers text Sprig 








surface Noise, Record Scratch... | 0E BE 


Philee Electronic Scrotch 
Eliminator... amazing new 
Philco invention .,. plays 
ony record, old or new, 
without trace of noise. 
see and hear the exquisite 
Philes Chippendale 


Roadio-Phonograph now. 
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Mo other winter climate like it! Come aniay 
Tucson's: exhilarating sunshine climate now! 
There's #0 much to see and do, and more. sun- 
shine than in any other resort city in America. 
You'll enjoy exploring cactus forests, historic 
tressures, national parks, old Mexico next door. 


























Live outdoors every day! Swim, ride, hunt, fish, 
golf or just relox and aouk up the Atri Modern 
hotels, gucst ranches, sanatoria. Write for in- 
formation: Tucson Sunshine Climate Club, 4708 
Riaite, Tuceon,Aricons. Please have confirmed 

















reservations before coming. 
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SCHOOL-AT-HOME 
Aindergarten through 
Sih Grade 
Culwornt “Sehoolat-Home” Service 
citee your child the anme wtiely jlo 
Haeill in the iamous 4): year-old Calvert 

. Day Behiol Baltimore with guid 
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CALVERT SCHOOL 


310 W. Tuscany Red. Baltimore 10, Md. 
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Unlike father, unlike son 


Here's a son who's going to have a hard 
tiene faneaAaregt ye Too teks fatlver 

Fut Dad doesn’t mind He's proud of the 
hay—pnd if tis aalirpitend centr ttial put 
Lhe extra jochee on those sturdy lege, 
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TEMPTING 
PRESERVES FROM 
OREGON MOUNTAIN MEADOWS 

; oe FOR CHAISTMAS GIVING 
Ha, 2 GIFT BOS. Sik oeet, 504-79, bare Whale Bora 
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\'67 THIS WINTER 
\y GALL 3 /. 


BOLD MEXICO 
Only 30 min, South 
Horse Recing of Coliente 


THE DESERT 
Close of hond 


HOTEL ACCOMMODATIONS NOW 
Advance teservatiens aor necessary, bul 
devtabl. GConselr your Travel Aperit. hn 
services Piatt you Hothing, ilren he can 


soil preany to the enjoymene ai yuu tip 


On the bles bay where 
California began 








Live in the most even tempered winter 
climate thar Southern California has to 
offer, in a city big enough to enjoy, yet 
viving easier access to the Californtia- 
out-of-doors which you come for, Escape 
tthe exotic pleasures of Old Mexico in 
a matter of minutes. No visa or passport 
needed. No Border delay. Then, there's 
adesert just through mountains lush with 
winter green. Thrill to the sun and the 
sea ina city 30 liveable you're sure to 
want to-come back for more and more. 
Write for details on how to headquarter 
in San Diego for your finest Southern 
California winter. 


2. ' 
sau Vieqo CALIFORNIA CLUB 


ATTACH THIS CHECK LIST TO TOU LETTER 
MOTE: Do not come to San Diego teeting # reployment, 
Plegse grat nome ond oddress Geary on your leer, 
V avateepnt 
Busines Agriculture 
Auto Courta (Arrival dare _ 
Write SAN DIEGO CALIFORNIA CLUB 
im. 10, 499 W. froudwey, San Giege |, Calitornia 


| cerecte anfomiatian CHTrering 
Fermudenit hime 


Sena] Hiwel List 





Admiral Byrd’s choice 
for Little America.. a 


7 


Ready for you in Sports and Rainwear! 


® Byril Cloth, the test lightweight fabric in the 
Linited Stutes to combine wied-resisiaacy and 
Wifter-repellency, bas Sema re nal 
noc on Admiral Byrd's Anturctic Fupedi- 
tions. Take a tip from the Admiral and demand 
Rerd (loth for the finest in sports and rainwear 
Ash your dealer for garments carrying phe 
Ayrd Clath Labed? 


Proren 


THE REEVES FASSIC GROUP INCLUDES: Resyes dsoy Tell 
Aeewvesing fabarding = Glemgarria Poplin 
Bid Cloth = Pana fing Broosedcioth « Marion 
» Marringieons = Meurigin Cot = Wastier Twill 
WwW, HABRIS THURSTON, IMC., 
29 Thomas $1, Now York 7, N.Y, 
4 DIYIShoN OF 


REEVES BROTHERS, Inc. 


34 Worth Street, New York 13, WN. ¥, 


res ae 
aah Leer... 






























ATMOS 


THE PERPETUAL MOTION CLOCK 
MADE BY LECOULTRE 


Pisce Atmos on your mantel and unicc’ fs balance 
wheel, and it wal) run (ndetinitaly wilhaut hand windin id 
ar elecincay —tor Atenas is powerad by variations im 
h@ temipordilte of the dir alone! The mitacle al per 
Pats) Moti i oA dchinvarient Of LeCoultre, lames 
cantery: ald manutacturer of fine watches aad clocks 


VACHIAGA L CONSTANTIN. LE COULTAE @ATCHES, IMe 
280 Fitth Ave. Nae Tork 19, N.Y fetder arm feo 
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Acide 


Lite rel ai 


Had your health 
acid lately? 





A: Heolih is more than on gheence of dinease. A medical ox. 
nminntien pérmita your physician to determine whether you 
are i heolthy we vou can be, ard should be, to live apd work at 
your beet. Orif you are below par, the doctor can offen catch 
ad correct trouble defory a breekdown occurs. Most people 
shewld have such exnminstions on a vear, In certain cases, 
nnd for peopiv over 65, more frequent checkups may be deeirable. 





A. Diseases such os high blood pressure, cancer, tuberculosm, 
heart silments, and cinbetes may develop withoul many warning 
eViniphame, But they con be detected by your pliysicion, bel ped, 
when necessary, by blood tests; urinulysic, X-roy, fluoroscope, 
electrocardiograph, or other diagnesti: aida, Annual exarmins- 
Hons will usally lend to the diasovery of “fitth column” diseases 
in ther carly stuges, when modern medical acience can do most 
to control or cure them, 





@. What about your daily living habits? 


A. As partoof your physical examination, the physician will 
probably check your daily byving habits: Ae may osk aboot the 
EDIT ET nrc kinds nif food Vit nt, wh hart heer YH are getting 
atffichent rest ond oxerciae, or how you tse vour lesmure tiene, 
Knowing Your daily habita may enable hom to guide you to 
better mentol oie phyaical henlth, By followlog his inahructicts 
you may help assure vault a longer, happier Life, 





To help you protect your health by ob- 
serving sensible habits ond simple pre- 


cautions, Metropoliton hat prepared a 


Metrowelitan Life 
Insurance Sopany 


lofi ae [ WUT AL OOMPANF 
eaflot on sebncting foods and one on Wicdetih th Mle! Kecuuleis wan encin 
general health habits os related to age. PAT gy Fae aa 


Write for free leaflets. 107-N. L Mano Ave, New Your 10, ¥. 





TO ViTERANS—IF YOU HAVE NATIONAL SERVICE LIFE INSURANCE—KEEFP ITI 
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Slusaphonic-bringd you FM radia vir- 


Company, Electrartics Park, Syracuse 
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Movies 


in Cs g 


Kids party indoors...or ouldoor color 
and aclion...some day youll “save it all” 
_in Ciné-hodak movies 


Woxperrt Lb Lencehs lorwarc lit —a fill-coteor 
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of childhood... brillwant foliage and faet- 
meving aports ot fall, Alowres oo full-color 
Kawdachrome Film save the whole story in 
wivadd chetaal, 
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VALLEY 
OFTHE SUN: 


‘i he dev, bracing sit, mellow sunshiiie 
and Lope hesaury ot this desert paraiige 


are ut their best in late fa 
winter, Plain now to come éarly and enjoy 





l ana curly 


them po the foull. Enjoy, too, a wider 
clone of lodgings in the luxurious mons 
and ranches (which are opening 
season), horels, moter coirts and ftrayher 
parks Wri today for tree infonmatwit 
revarding accommodacions. 
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1283 5. TALMAN AVENUE, CHICAGO 8, ILLINDIS 
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HE mage spell of muste draws a curtatn 
between the cares of the day and the pleasures 
and relaxations of evening. How completely 


your BALDWIN captures and contains thal 










mood! Chosen by the world's préat masters 
as the mstrament af their art, 
BALDWIN ts truly TODAY'S 
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Prophecy 1641- Fact 1947 


The London of 1441 may bove rood with omuse- 
ment this prophecy ottribyted to o certain Mother 
Shipton. Yel its truth is o tragic fact today. 

in 1946 automobiles killed 33,500 Americans. 
In 1947 coreless driving confmvues on our threels 
ond highways. 


The following common sense road rules,” which 


Lumbermens first published in 1926, have atood 


the test of time—have proved thot “Accidents 
Ave Preventable.” Follaw them—they will save 
lives, perhops yours. 
1. Follow the Hine of Waffic; don't be o “troffic 
weaver.” 


2. Keep your position on hill or corve. Hf pow want 
oe te 


3. Let opproaching cor go by bofera posting car 
ahead. 


Lum 


Oiparming intdee Tork inde ons (Aaverican) 


ibermens: WiMa4 


4, Sew down fer the cor that wentt fo pow you, 


5S. When you hove fe shop, pull entirely off the 


6, Be watchful for childran. 
7. Stop fer o shending tchool bus. 


8. Woit for the signal te “ga,” doen't “jump” the 
lights. 


9. “Step, Look & Listen” of roilroed crossings, 
“H you drink, don't drive, if you drive, don‘! drink" 


Fer safety om the highways, for safety in inturance—Look ta 


lumberment! Aviomobile, Boller, Compencation, Growp, Lia- 
hidry, Moapitel inurasce and Bonds, throwgh local opents, 


“Reprinted from lumbermens booklet, “Accideats Are Pree 
venteble,” comfoining common seme rood rudee (lustrated 
with 60 full color photographs. ledividea! copies ovatoble 
on requed, Write Depi, P. R. 4, 
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This is the L | \ 


and SHORT of Greyhound Travel! 


The BIG MAN and the Livtee Girt ore pictured here to remind you that 
Greyhound offers just as attractive service on short trips as on Jowg ones. 
Greyhound has pained World fame for carrying millions of passengers, in 
cushioned comfort, to all of the 48 States, up into Canada and down to 
Mexico, But it also offers frequent focal! service in nearly all parts of America 
. +. CONVENIENT trips to nearby towns—to schools, factories and farm 
communities—hundreds of which have no other public transportation. 

















SHORT trips by Greyhound start on such frequent 
schedules that passengers save hours of precious 
ime. Thore is no dtiviog strain—oo bother of parking 
or soring your cor at destination, Buses wed an local 
trips have the seat comfort and riding cise what 
distinguish Greyhound long-distance couches. 


LONG trips by Greyhound give millions of people full 
ase of America’s fine scenic highways, ot lowest fares 
in transportation, and with convenience that’s uo- 
equaled. Vou can go two or three times as for on a 
dollar.as you can driving your own car—while one of 
America's most expert drivers handles the wheel. 
Choose straight-through travel, of plan restful oight 
stops. One ticket, one dependableseryice goes all the way. 
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legible, large-scale cherts. # Map Indexes, avail- 


) Tr * able for niaps marked with an astermk (*) in the 
the FXERCYCLE Wa arder blank below, make easy the location of names 
L! - Be Be of cormesponiding maps and describe the orens 


covered. @ MAP: FILE: Bound like a book, 744210", 
mchee, the 10 pockets af this Mle will held 20 fodded 
paper Tips oF lO paper maps with inderes. 
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Natiimnal Geographic Society 
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line your figure and slim your waistline. ay pestitocs Potench Ena 
Exercyele is electrically operated and 
provides the motions of riding, cycling, 
rowing, colfgoiag, either possively or 
actively, to suit your need ond mood, 
Hundreds of doctors personally use Exer- 
cycle. tts wpe of exercise hos been 
shown to favér'colonic octivity and elim- | 
ination, Ideal for both husband and wife 
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Where does your travel urge take vou? How would you 
like to travel? As the Chrient unfolds, be ready! Ask us 
about the “vacation ship” luxury of the Presidents Polk 
and Monroe—newly outfitted for "Round-the-World serv- 
ice! The world's supreme travel experience — now is one 


af the worlki’s most comfortable trips. Let us prove It. 
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